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Meet  hams   in  your  area  on  2  meters  *  •  , 
check  in  on  emergency  netsl    For  an 
inexpensive  way  to  keep  m  touchj^ 
consfder  the  newest  addition  to  the  6 

and  10  meter  Diplomat  family  of  5/B 
wavelength  omni-dlrectfonol  ontennos. 
Only  $8J0.  Spoce  saving.  Lightweight, 
Top  gain.*   Rated  1   KW  AM/CW,  2  KW 
P«E,P,  SSB  input.  Another  Quality 
Mosley  ontenna! 
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Own  Q  Quality  Mosley  15  meter 
beom^  yet  buifd  it  yourself  *  *  [usf 
like  in  magazine  projects*  DrtH  yogr 
n  holes  ond  assemble  Pccordin9  to 
concfse  instructions  given*  Ail  parts 

luded  (minus  coax)«  Gamma  motched. 
Outstanding  goin,*   FutI  power  rated.  By 
djustjng  elements  according  to  instructions 
supplJed^  Generols  may  use  this  beam  on 

1  Dimeters, 


Hams  ore  working  lots  of 
DX  with  this  S-band 

mobtle  antennal  Full 

power  rated.  Use  on  10 

meters  without  coil. 

Interchongeabie  cot  Is  for 
other  bonds.  Ad}  us  table 

upper  whip  section 

for  peaking  antenna 

to  desired  frequency, 
Coits  with  whip  tip 

pre^cut  and  set  for  each 

bandiavoiloble  (extra). 

Hinged  breok  over. 
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The   10  and  15  meter  bands  ore  hot  ogarn!  Command  your 
shore  of  DX  on  these  popalar  bonds  with  this  Classic  New 
Trop-Master  beam.  Full  power  rated.  Broad  Bond  Copocitive 
Motching.  Incorporates  performance  proven  Mosloy  meta] 
encased  trops.  Tops   in  DX   punch  <  .  ,  gain!* 


*Go/n  omitted  due   tt>  requirements  of  certain  publications. 
For    full   details,    send    for    FREE  '67    coto/09.    Dept.    140 

MOSLEY    ELECTRONICSJNC. 

4610  N.   LINDBERGH  BLVD..  BRIDGETON.  MO.   63042 
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The  Great  Dipper „„„ WA0AYP. 

Transistor  emitter-dipper  for  the  VHF'er. 

A  20-amp   Power  Supply   WA4SAM 

20  annps  for  20  dollars. 
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(red,  usuqII/)  or  bteed  on  full 
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SPECIAL  FEATURE  ARTICLE 

Designing    Transistor    Oscillators   WiDTY... 

If  you've  been  having  trouble  designing  transistor 
oscillators  to  fit  your  requirements,  this  article  may 
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by   several    labor-saving    nomographs. 
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With  the  slackening  growth  of  ham  radio, 
a  number  of  proposals  have  been  made,  and 
perhaps  the  most  interesting  and  promising 
of  these  is  an  idea  I  first  heard  from  Bob 
Waters,  WIPRL  He,  and  some  of  the  otlier 
ham  manufacturers,  are  advocating  several 
modifications  to  the  current  Novice  regula- 
tions which  they  think  would  attract  more 
youngsters  to  our  hobby- 

Although  a  great  number  of  Novices  go  on 
to  tlie  General  and  higher  class  licenses, 
many  sell  their  gear  after  their  twelve  months 
is  up  and  try  another  hobby.  The  manu- 
facturers feel  that  if  the  period  of  the  hcense 
was  extended  to  two  years,  if  a  small  Novice 
phone  segment  on  ten  meters  was  available, 
and,  if  the  name  of  tlie  Novice  class  was 
changed,  we  would  see  an  increase  in  Novice 
licensees,  and  subsequently,  higher-class  li- 
censes. 

The  current  twelve-month  limitation  on 
Novices  is  a  serious  problem  to  many  young 
hams.  Many  of  them  are  high-school  stu- 
dents, and  in  addition  to  their  chosen  hobby, 
they  have  homework,  sports,  probably  a  part- 
time  job  and  all  kinds  of  other  activities  to 
take  up  their  time.  With  only  so  many  hours 
in  the  week,  there*s  just  not  much  time  left  to 
devote  to  ham  radio.  The  fact  tliat  many  of 
th^n  are  able  to  upgrade  themselves  to  the 
General  hcense  in  the  limited  time  available 


is  a  credit  to  their  ability.  1  wonder  how 
many  adults  would  be  able  to  do  as  well  un- 
der the  same  circtimstances? 

If  the  hcense  period  were  extended  to  t^vo 
years  or  even  longer,  a  great  nian)^  more 
Novices  would  be  able  to  qualify  for  a 
higher  class  hcense.  There  doesn't  appear  to 
be  any  good  reason  why  the  Novice  Ucense 
should  not  be  issued  for  a  two-  or  five-year 
period.  Some  Novices  graduate  to  the  Gen- 
eral class  in  a  year,  but  how  many  more 
would  make  it  if  they  had  more  time? 

In  addition,  limited  phone  privileges  on 
ten  meters  would  serve  to  introduce  the 
Novice  to  the  true  picture  of  ham  radio.  The 
two-meter  allocation  they  presently  enjoy 
does  this  in  some  part  of  the  country,  but^ 
in  many  areas  there  is  almost  no  activity  on 
144  MHz,  Up  here  in  New  Hampshire,  for 
example,  except  on  VHF  Contest  weekends, 
two-meter  activity  is  nil.  W^ith  a  low-noise 
converter  and  a  high-gain  antenna,  I  hear  a 
few  DX  stations,  but  wdth  the  equipment  the 
average  Novice  is  apt  to  have,  he  wouldn*t 
hear  anything  except  noisel  Tm  sure  the  same 
thing  is  tiue  in  other  parts  of  the  country  too. 

If  you  have  a  receiver  that  covers  the  top 
1  MHz  of  the  ten-meter  band,  vou  11  find  it 
to  be  a  veritable  wasteland.  In  some  areas 
there  are  a  few  FM  repeaters  and  channelized 
CB-style  stations,  but  the  unused  spectrum 
between  them  is  going  to  waste.  And  of  tine 
upper  1  MHz,  wlio  is  operating  on  tlie  top 
200  kHz?  Thus  far  I  liaven*t  heard  a  signal  up 
tliere* 

Even  the  best  of  the  five-band  transceivers 
does  not  cover  the  entire  28  MHz  band- 
Most  of  them  provide  one  500  kHz  segment, 
while  a  few  give  a  full  1000  kHz,  usually  28 
to  29  MHz.  Unless  you  have  a  general  cover- 
age receiver,  or  have  gone  to  the  trouble  to 
buy  an  extra  crystal,  chances  are  you  have 
never  even  fistened  above  29.0  MHz.  I  have, 
and  I  can  tell  you,  except  for  sporadic  ac- 
tivity on  a  few  net  frequencies,  the  band  is 
empty  even  when  the  skip  is  in. 

The  allocation  of  29,5  to  29.7  MHz  phone 
privileges  to  the  Novice  would  give  him  a 
chance  to  get  his  feet  wet  and  see  what 
amateur  radio  is  really  Hke,  If  you  hud  to 
operate  CW  in  the  congested  Novice  portions 
of  our  lower-frequency  bands  when  you 
started  out,  I  wonder  how  many  of  you 
would  stiU  be  hcensed  and  active? 

The  manufacturers  would  also  like  to 
change  the  name  of  the  Novice  Hcense  to 

(Tarn  to  page  103  > 
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ICD  SERIES  INTEGRATED  CIRCUIT  DIVIDERS 

m 

They  are  new  from  International.  Use  them  for  crystal  controlled  time 
bases,  scope  calibrators,  and  clock  sources. 

International  ICD  units  are  totally  integrated  circuit  frequency  dividers. 
They  are  smaller  than  a  pack  of  cigarettes  d"  x  2V4"  x  ly^").  All  have 
two  separate  outputs.  They  are  packaged  in  nine  types  providing  divide 
ratios  2  thru  10.  No  tuning  or  adjustment  is  required.  The  output  pulse  has 
the  same  stability  as  the  driving  pulse.  Voltage  required,  3.6  vdc  ±  10%. 


FREQUENCY  RANGE 

ICD-10  to  10  MHz 

ICD-2  thru  ICD-g  to 
2    MHz „ 

ICD  Buffer  (for  feeding 
more  than  one  circuit}  $  9.95  ea. 
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$19.95  ea.     ^ 


$19.95  ea. 
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WRITE  FOR  COMPLETE  CATALOG. 
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1r 


ill 


ROHN 


name  in  towers 


ROHN  TOWERS  have  become 
the  accepted  standard  of  ex- 
cellence throughout  the  world 
—  meeting  the  needs  of  the 
communication,  broadcasting, 
transportation,  oil,  utilities, 
manufacturing  and  other  In- 
dustries, including  home  TV 
and  amateur  needs. 

Computer  engineered  and  de- 
signed ROHN  TOWERS  are  pro- 
duced in  ROHN'S  vast  manu- 
facturing complex  utilizing  the 
latest  equipment  and  meth- 
ods. Convenient  warehousing 
facilities  at  strategic  locations 
plus  world-wide  representa- 
tives and  complete  turnkey 
tower  erection  service  .  .  . 
along  with  a  complete  line 
of  tower  accessories,  light 
ing  systems  and  microwave 
reflectors  make  ROHN  the 
complete  tower  line  — 
throughout  the  world. 

Representation  and 
Distribution  Worldwide 

For  further  information 

contact 

ROHN 

Home  Office 
P.O.  Box  2000, 
Peoria,  fltinois  61601 
Ph.  309 '637-8416 
TWX  309/697-1488 
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never  Bay  die 

After  the  big  party  of  EP  hams  the  night 
before,  T  felt  sorry  for  Gerry  EP2GF  as  we 
headed  for  the  airport  at  4:00  in  tlie  mom- 
ing  witli  very  little  sleep  imder  our  belts. 
Wluit  a  ridiculous  time  of  the  morning  to 
fly.  The  plane  actually  got  off  about  6  and, 
after  four  horns  of  flying  across  desert  and 
treeless  mountains,  we  dropped  into  Kabid. 

rd  worked  one  YA  from  home  before  the 
trip,  but  didn't  get  more  than  a  signal  re- 
port tlirough  all  tlie  QRM,  so  I  didn't  have 
much  of  an  idea  what  was  waiting  for  me. 
rd  talked  briefly  to  Ed  YAIDAN  from 
EP2GF  and  knew  that  he  would  be  meet- 
ing me  at  the  airport  and  would  put  me 
up  during  my  two  day  stay. 

Sure  enough,  there  was  Ed,  waving  to 
me  from  the  gallery  as  we  landed,  QSL 
card  in  hand  for  identification.  He  came 
down  and  put  in  a  good  word  witli  the 
airport  manager  and  I  was  rushed  through 
the  formalities  of  customs  and  immigration 
and  on  my  way  to  towTi,  After  a  stop  to 
say  liello  to  YAIFV  and  some  of  the  other 
fellows,  we  went  on  to  Ed's  house,  which 
turned  out  to  be  a  veritable  palace. 

Ed,  a  maintenance  man  witli  the  FAA 
in  Kaliul,  lives  with  his  family  in  a  house 
thiit  would  run  easily  $100,000  over  here, 
complete  with  two  servants  to  keep  t!ie 
place  clean,  cook  the  meals,  serve  and  keep 
the  clothes  washed  and  ironed,  a  not  un- 
substantial job  for  a  family  with  four  small 
l>oys.  Things  are  not  expensive  in  Afghan- 
islan,  obviously, 

Ed  drove  me  to  downtown  Kabul  and  we 
walked  tluougli  the  small  stalls  that  serve 
for  stores  there.  Ed  haggled  with  dealers 
here  and  there  for  old  Afghan  coins  to  add 
to  his  collection,  which  is  probably  already 
one  of  the  finest  in  the  world.  He  ejqilained 
that  the  ice  for  tlie  cold-drink  stands 
around  town  was  brought  down  from  the 
17j000  foot  high  mountains  just  out  of  town 
which  have  snow  on  them  all  year  around. 
Kabul  is  at  about  7000  feet  altitude.  We 
watched  tliem  bake  bread  by  sticking  the 
flat  loaves  to  the  side  of  the  ovens  for  a 
minute  or  so  and  then  pr>ing  it  off  with 
long  sticks  working  through  the  fire  in  the 
middle  of  the  oven. 

Ed  explained  that  the  white  community 
lias  to  be  ever  on  the  watch  against  sick- 
ness. I  watched  the  Afghans  bathe  in   the 

(Turn  to  page  75) 
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Install  Band-3dder^^on  your  present  40m  or  75m 
mobile  antenna  and  work  10,  15  and  20  meters 
without  further  coil  changing  or  antenna  tuning.  As 
simple  as  that!  And  get  fyll  coverage  of  the  higher 
frequencies  with  VSWR  at  a  2:1  maximum.  Band-Adder 
attaches  in  a  jiffy  .  .  .  handles  500  PEP  in  a  walk. 
Great  for  marine  operation,  too!  Yep  .  . ,  we  engineer 
for  convenience,  at  Waters. 

*BandAtlder  installs  instantly  on  Waters 
Auto-Match  or  other  standard  antennas 
employing  3/8-24  coil  threading. 
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WATERS 

MANUFACTURING  INC. 

WAYLANO,  MASS.  01778 


WATERS 

AUTHORIZED 

DISTRIBUTORS 


These  select,  fuff-service  outlets  are  tfie 
only  autliDrizerf  distributors  of  Waters 
Amatuer  Radio  Products. 


AMRAD  SUPPLY,  rnc. 
San  Fraticisco,  Calif.  94121 

AMAItUR  ELECTRONIC  SUPPLY 
Milwaukee,  Wisconsin  53216 

Chtcago^  llliMis  60^31 

ARROW  fLEGTRONfCS.  Inc. 
farmingdale,  LK  New  York  11735 

Mineofa,  LI.,  New  York  11501 

Norwalk,  Conn.  06BSO 

HARRISON  RADIO  CORPORATION 
New  York,  New  York  10007 

NEHIiy  RADIO.  Inc. 

Los  Angeles,  Cafii  90064 

Anaherm.  Calif.  92801 

Butler  Missouri  64730 

Phoeniip  Arizona  B5017 

STERtlNG  ELECTRONIC  SOPPLY 
New  Orfeans,  Louisiana  70112 

ELECTRONIC   OlSTRiaUTORS,  Inc. 
WTieaton,  Maryland  20302 

ELECTRONIC  CENTER,  Inc. 
Dallas,  Teias  75204 

WORLD  RADIO  LABS.  Inc. 
Council  Bluffs,  Iowa  SI 501 

CANADA 

M.  J.  HOWARD  &  CO.,  Ltd 
Ottawa,  Canada 


If  ycku  Ifve  outside  of  a  distributor  area 
order  directly  from  the  factory.  Send  for 
our  new  Amateur  Radio  Catalog. 


Walter  Anderson    VE3AAZ 
146  Detoraino  Avenue 
Toronto  12,  Ontario 
Canada 


A  Push-Pull  Class  B-Linear 


A   I    IcW   push-pull  grounded-gnd  linear  amplifier  using 
3-400Z's, 


It  is  one  of  those  minor  ironies  that  during 
the  past  ten  or  fifteen  years,  while  the  single- 
ended  audio  amplifier  has  almost  completely 
given  way  to  push-puU,  exactly  the  reverse 
has  occurred  in  respect  to  rf  amplifiers.  This 
is  even  itiore  surprising  when  one  remarks 
that  rf  amplifiers  nowadays  are  seldom  called 
upon  to  perform  a  modulating  function  and 
so  arCj  like  their  audio  counterparts,  de- 
vices for  raising  the  power  level 

The  faculty  of  even  harmonip  distortion 
cancellation  attributed  to  push-pull  circuits 
depends  upon  tight  coupling  between  the  two 
halves  of  the  output  circuit— this  is  very  much 
more  easily  realized  at  audio  than  at  radio 
frequencies.  Nevertheless^  there  is  a  basic 
symmetry  in  the  push-pull  circuit  that  can 
haidly  do  anything  but  help  to  produce  a 
s>Tiimetrical  output  which  in  turn  is  likely 
to  possess  fewer  spurious  components. 

The  case  for  the  grounded-grid  amplifier 
has  been  competently  and  extensively  made 
and  does  not  need  elaboration  here.  It  seems 
then  that  a  push-puU  grounded-grid  amplifier 
would  be  an  especially  attractive  proposition. 
Before  launching  into  a  description  of  one 
such  amplifier,  I  should  hke  to  identify  some 
of  the  other  assumptions  (perhaps  they  should 
be  called  prejudices)  that  underlay  the  pro- 
ject; 

1,  Bandswitclung    is    not    necessary    or 
even  desirable  if  it  must  be  bought  at 


the  price  of  tapped  coils  or  huge  volt- 
ages across  unused  coil  segments. 

2*  The  desired  frequency  range  is  3.5- 
29.7  MHz,  CW  and  SSB,  and  power 
input  capability  up  to  the  legal  limit. 
Both  plate  voltage  and  current  must  be 
continuously  monitored  at  such  power 
levels  to  satisfy  Canadian  government 
regulations. 

3,  Shunt  feed  is  only  acceptable  as  a  last 
resort. 

4,  Voltage-doubling  circuits,  choke-less 
filters,  serieS'String  rectifiers  and  filter  ca- 
pacitors and  such  artful  dodges  are  to  be 
avoided, 

5,  The  driver  is  a  B  &  W  6100  and  the 
load  wiU  be  a  50  ohm  (nominal)  im- 
balanced  antenna^ 

Fig.  1  is  the  schematic  of  the  completed 
ampUfier.  To  sum  it  up,  it  consists  of  two 
Eimac  3-400Z  zero  bias  triodes  with  3000 
volts  on  the  plate  in  a  push-pull  grounded- 
grid  connection,  RF  drive  is  series  fed  to  the 
cathodes  {heated  by  two  separate  filament 
transformers-872  type  filament  tranrformers 
have  suflBciently  low  capacitance  for  this  ap- 
plication) from  a  transformer  whose  primary 
is  connected  to  a  pi  network  of  reactances 
afi^ording  impedance  matching  to  the  driver 
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The  interior  df  the  push- 
pull  grounded-grid  am- 
plifier.  The  3-400Z's  are 
localed  in  the  center, 
the  plate  currant  and 
voltage  meters  to  the 
right  and  the  output  cir- 
cuitry to  the  left.  The 
toroidal  rf  power  trans- 
former is  hidden  by  the 
vertically  mounted  var- 
iable capacitor  to  the 
left. 


1 


output.  The  output  circuit  is  series  fed  with 
a  split  tank  coil.  The  loading  of  the  stage 
is  conti'olled  by  tlie  variable  capacitor  across 
the  output  transformer  primary.  The  power 
siippl}'  (full  wave  872's;  single  section  L/C 
filter;  24  mF  total  capacitance)  is  of  standard 
design.  As  for  housing  the  linear,  quite  con- 
ventional construction  practices  were  em- 
ployed—the underside  of  the  chassis  is  kept 
air  tight  so  that  a  single  fan  (Ripley  SK- 
4125)  can  handle  both  tubes  which  are 
mounted  in  Eimac  air  system  sockets  and 
chimneys. 

The  rf  transformers 

The  central  featuies  of  this  linear  are  the 
trifiJar  input  and  output  transformers  pictured 
in  Fig.  2  and  detailed  in  Fig.  3.  "Trifilar" 
means  tliat  tliree  conductors  are  grouped  and 
wound  onto  the  core  as  a  single  turn,  Fer- 
rite  core  material  is  employed  because  of  its 
admirable  magnetic  properties  at  radio  fre- 
quencies. Tliis  mode  of  winding  on  this  type 
of  core  seems  to  produce  the  tightest  possible 
coupling  consistent  with  low^  losses  and  rea- 
sonable distributed  capacitance.  In  both  cases 
the  transformers  are  used  with  two  windings 
connected  in  series  and  one  winding  by  it- 
self. The  input  transformer  is,  therefore,  1:2 
step  up  in  turns.  However,  since  only  one 
tube  is  operating  at  any  one  instant,  it  may 
be  viewed  as  simply  1:1  in  terms  of  imped- 
ance. The  output  transformer  has  part  of  the 
tank  circuit  circulating  current  in  its  primary 
and  sees  the  antenna  as  its  load,  so  it  is  2:1 
step  down  in  turns  and  4;1  step  down  in 


impedance.  The  transformers  provide  good 
performance  on  three  adjacent  ham  bands  so 
there  is  an  overlap  on  14  MHz. 

The  pi  input  network 

In  spite  of  the  additional  coil  which  re- 
quires band  switchings  this  network  more 
than  pays  its  way  for  several  reasons.  First, 


1 
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The  trtfiiar  wound  rf  transformers*  Forrite  corei 
were  used  in  the  interfist  of  cloM  coupfing,  low 
capacitY  and  high  Q» 
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Fig.   I.  Schematic  of  the  pusti-pulf  grounded-grid  class-B  linear  amplifier.  The  duaf  19*57  pF  capacitor  in  the 

plate  circuit  was  made  from  a   surplus   unit,  0.25  spacing,  by  removing  all  but  four  stator  plates  per  section* 


it  serves  as  a  reservoir  of  stored  energy 
whose  flywheel  action  serves  botli  to  couple 
the  tubes  together  and  to  stabiUze  their 
waveform.  Secondly,  it  provides  almost  com- 
plete isolation  bet  wen  the  linear  and  its 
driver,  thus  making  it  possible  to  make  the 
SW'R  presented  to  the  driver  very  close  to 
1:1. 

Since  the  definitive  aiticle  on  all  phases  of 
jirniinded-grid  power  amplifier  operation  ap- 
parently has  yet  to  be  wTitten,  it  is,  perhaps, 
appropriate  to  suniniarize  the  problem  of 
driving  such  an  amplifier.  Four  impedances 
are  of  concern: 

L  Tlie  impedance  looking  toward  tiie 
amfjlifier— analytically,  this  represents  the 
fed-through  power  plus  the  grid  losses* 

2,  The  impedance  seen  by  the  cathodes 
of  the  linear  stage  looking  back  toward 
the  driver,  theoretically  this  may  be 
zero— practically  it  must  be  finite.  Fur- 
thermore, if  there  is  to  be  any  stored 
energy,  reactances  must  be  involved  and 
resonance  must  be  achieved  so  that  the 
cathode-ground  voltage  will  be  in  phase 
with  the  plate  current. 


3.  The  desired  impedance  seen  looking 
forward  from  the  exciter.  This  is  almost 
always  50-52  ohms  (unbalanced), 

4*  The  impedance  seen  looking  back 
into  the  exciter  output  terminals.  This 
may  be  nearly  any  small  resistance,  often 
accompanied  by  a  larger  reactive  com- 
ponent. 

Suppose  that,  on  the  basis  of  reasonable 
capacitor  sizes  and  modest  Q,  w^e  aim  to  make 
the  cathode  to  ground  impedance  (2)  equal 
to  the  impedance  looking  toward  llie  amph- 
fier  (!)•  Since  impedance  is  equal  to  Q  times 
capacitive  reactance  (Z  =  Q  Xc),  liigh  Q's 
call  for  low  Xc's  and  therefore,  large  capa- 
citors. The  basis  of  tliis  design  was  Q  =  5; 
therefore,  tlie  capacitive  reactance  (Xe)  is 
about  25  ohms  since  (1)  is  approximately 
125  ohms  for  tlie  3-400Z  in  this  circuit,  A 
nameless  but  very  useful  theorem*  states  that 
in  any  circuit  containing  loss-less  elements 
(L,  Cj,  and  perfect  transformers),  if  a  con- 
jugate impedance  match  occurs  at  one  junc- 
tion then  it  must  exist  at  every  other  junc- 
tion and  conversely.  Such  a  state  of  affairs 
would  mean  tliat  tlie  conjugate  of  (4)  would 
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be  tlie  load  to  the  driver  and  this  is  nowhere 
near  the  value  of  (3)*  To  be  blunt,  there 
would  be  a  very  high  SWR  on  the  diiver- 
to^linear  transmission  line  with  consequent 
difficulty  in  getting  power  out  of  the  driver. 
As  an  additional  complication,  unless  the  ex- 
citer and  linear  are  bolted  together,  these 
various  impedances  are  transformed  different- 
ly depending  on  whether  one  is  considering 
the  direction  —  exciter  to  linear  or  linear  to 
exciter.  Not  only  that^  these  tiansformations 
will  be  different  on  different  bands  unless 
the  length  of  coaxial  line  is  changed  when 
changing  bands.  The  only  straightforward 
way  out  of  this  dilemma  is  to  swamp  out  the 
impedance  irregularities  by  imposing  the 
greatest  power  loss  that  can  be  tolerated  be- 
tween the  exciter  and  the  linear.  Conse- 
quently a  3  dB  pad  (see  Fig,  4)  is  placed 
between  the  linear  and  the  exciter.  Since  the 
greater  the  loss  in  the  pad  the  greater  isola- 
tion it  affords,  and  since  there  is  a  consid- 
erable surplus  of  drive  from  the  B  &  W  6100, 
the  pad  could  have  been  raised  to  4  dB  or 
so  in  my  case  to  some  advantage. 

Drive  interlock 

Most  articles  on  grounded-grid  amplifiers 
view  the  possibility  of  drive  being  present 
with  no  plate  current  with  alarm— an  eventu- 
ality that  has  been  rendered  almost  impos- 
sible by  the  drive  interlock  relay  whose 
resistor  terminates  the  driver  when  the  relay 
is  not  actuated. 

Trials  and  tribulations 

Perhaps  a  paragraph  or  so  on  the  unsuc- 
cessful experiments  and  assorted  disappoint- 
ments would  be  appropriate  here.  The  feasi- 
bility of  the  cathode  diive  transformer  idea 
was  established  at  the  outset  in  a  series  of 
experiments  in%^olving  809*s  and  811's  (twt 
SllA's),  Cross  neutralization  of  these  tubes 
is  easily  acliieved  by  bringing  a  lead  up 
through  the  chassis  from  a  cathode  to  a  cop- 
per bracket  and  facing  it  toward  the  ojiposite 
plate  through  the  glass  envelope— less  than  1 
pF  is  required.  However,  on  21  and  28  MHz 
the  parasitics  took  over  in  a  spectacular  fash- 
ion. The  only  way  they  could  be  tamed  was 
by  using  resistix  c  stoppers  between  grid  and 
ground.  However,  a  little  circuit  analysis 
shows  that  this  makes  the  neutralizing  null 
and  void  with  resultant  operating- frequency 
instebihty.  No  such  problem  was  ever  en- 

^CoTnTnunications    Enf/ine^ngf    third    edition,     Everitt 
and  Anner,  McGraw-Hill,  page  407. 


Fig.  2*  3-d B  isolating  pad.  R\  consists  of  twenty 
360-ohm,  I -waft  composition  resistors  in  parallel — 
total  resistance  18  ohnns.  Each  of  the  pad  resistors 
labeled  R2  consist  of  thirteen  3900-ohnn,  2-watt  re- 
sistors   in    parallel — total   resistance   300   ohms,* 

countered  with  the  3-400Z*s, 

Right  up  until  nearly  tlie  end  of  the  ex- 
periments, it  had  been  hoped  that  a  shielded 
Unk  coupling  could  be  used  between  the  tank 
and  the  antenna.  Unfortunately^  the  coupling 
obtained  with  the  Hnk  proved  to  be  quite 
insufficient  on  21  and  28  MHz  and  the  out- 
put transformer  had  to  be  introduced.  It  was 
also  necessary  to  come  to  terms  with  the 
fact  that  the  load  impedance  seen  by  each 
tube  for  tlie  target  outputs  is  in  the  vicinity 
of  5500  ohms.  Using  the  old  rule  of  thumb 
that  a  Q  of  6  is  adequate  v^rtth  push  pull^ 
the  capacitance  required  works  out  to  about 
6  pF  on  28  MHz,  8  pF  on  21  MHz,  12  pF 
on  14  MHz  and  so  on*  Since  tiie  output  capac- 
itance of  the  3-400Z  is  4  pF  and  strays  will 

*For  constni^-tion  hints,  i?ee  K,  GLm^er,  *T-Pads  for 
RF    Circuits/'    CQ,   Jwly    1964, 


VE3AAZ's  push-pull  grounded-grid  linear  amplifier. 
In  this  view  ihe  underside  of  the  chassis  is  opened 
up  to  show  the  blower  The  screen  door  across  the 
rf  compartment  permits  changing  the  final  plug-in 
coil. 
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Table   I.  Colli 

f(of€  Coifs — lofh  Slcfei 

3,5  MHi  IB  tymi  #14.  21/4"  bng,  2%"  tD, 
shunted  by  25  pF  vacuum  capacitor  ai 
high  end  of  band;  ihunfed  by  35  pF  yacu" 
um   capacitor  at  low  erid- 

7     MHz     12    turns    #12,    IW    l<^ng.    '^W    'D, 

shunted  by  10  pF  vacyum  capacitor. 
14    MHi     8   turns    %*'   silver-plated    copper   tubing, 

2!4''  long,   IW   ID- 
21     MHz     6   turns   ^U^  silver-plated    copper   tubing, 

2I/4"  long,  2%''   ID, 
MHz     4   turns    %''   silver-plated    copper   tubing, 

2"/!''    long,    2%"    ID. 


3.5  MHx 
7      MHz 

14    MH£ 


LI — ffipirt  Pj   Network 

8  turns  #14,  2''  long,  ll^""  'D- 

5  turns  #14,  1%"  long,  I 'A"  ID. 

3    turns    '/&"    siiver-plated    tubing, 

wound,    MA''   ID. 
21     MHi     2    turns    '/a"    silver-platod    tubing, 

wound,   M/i"  ID. 
28    MHi     2    ttJrns    '/e"    siJver-pIated    tubmg, 

wound,    %"    ID. 


close 

close 
close 


Coil  Constru€+ion 

The  input  rf  transfoimer  is  wound  on  an 
Indiana  General  CF-ll?"  toroid  ft"  thick 
IF  OD.,  IX*  ID,  The  primary  consists  of 
a  0,010  copper  strip,  ^0"  wide,  placed  next 
to  the  core.  The  pushpull  secondary  winding 
consists  of  150-ohm  twin  lead  wound  over 
the  primary  strip;  14  turns  for  80,  40  and  20 
meters,  12  turns  for  20,  15  and  10, 

The  output  transfonner  is  wound  on  an 
Indiana  General  CF-124  form  X"  thick,  2" 
ID  and  3S''  OD.  The  primary  consists  of  a 
0:010  copi>er  strip,  "i"  wide  placed  next  to 
the  core.  The  push-pull  secondary  winding 
is  made  from  two  M"  wide  0.010  copper 
strips;  insulated  by  #9  Teflon  tubing  and 
wound  over  the  primary  strip;  9  turns  for 
80,  40  and  20,  7  turns  fcir  20,  15  and  10. 
Two  CF-117  cores  are  mounted  in  the  center 
of  the  larger  core  as  showTi  in  photographs. 

These  cores  from  Indiana  General  are 
available  in  two  different  materials  desig- 
nated Ql  '^^^^  Q^-  Material  Ql  has  a  nominal 
relative  permeability  of  125,  while  Q2  has  a 
nominal  relative  permeability  of  40.  In  the 
both  the  input  and  output  cores  used  in  this 
linear,  Ql  cores  were  used  for  80—20  me- 
ters, and  Q2  cores  were  on  20,  15  and  10. 


^Indiana  General  cores  may  be  purchased  from  Pcrmaff 
ObrporAtion,  88*00  Vas  Wyck  Expressway,  Jamaica 
18,   New  York* 


account  for  an  additional  10  pF  or  S0|  we 
are  fust  not  going  to  be  able  to  meet  our 
specification.  It  is  onhj  a  slight  comfort  to 
know  that  parallel  ccmnection  and  a  Q  of 
12  wotdd  call  for  12  pF  on  28  MHzr-8  pF 
being  contributed  by  the  tubes.  Nor  can  we 
evade  the  issi'e  by  dropping  the  plate  voltage 
and  tlien  calling  for  lower  load  impedances 
to  give  the  rated  power.  When  the  *'C"  is 
too  large  and  the  "L"  is  too  small  we  lose 
power  in  the  tank  circuit;  if  we  drop  plate 
voltages,  we  sacrifice  plate  efficiency  and  lose 
power  at  the  plate.  The  only  way  out  seems 
to  be  to  use  as  large  a  coil  as  possible  and 
keep  its  losses  low— silver  plated  copper  tub- 
ing was  used  here  for  the  coils  with  jumbo 
banana  plugs  and  jacks*  In  any  case,  be  pre- 
pared to  accept  the  drop  in  power  as  fre- 
quency rises  with  good  grace.  For  these  rea- 
sons no  L/C  values  are  shown  in  Fig,  1— 
anyone  wishing  to  copy  the  design  will  have 
his  own  approach  to  this  matter— he  might 
even  have  a  split-stator  vacuum  variable  in 
the  lunk  boxf  I  didn't. 

Power  and  dirtortion 

It  has  become  fashionable  to  rate  linear 
amplifiers  at  so  many  watts  PEP  input.  Aside 
from  the  rather  impressive  numbers  gene- 
rated,  there  seems  to  be  little  to  recommend 
the  practice.  It  is  far  more  meaningful  to 
quote  Qie  CW  output  and  tlie  PEP  output 
consistent  with  good  linearity— and  with  due 
respect  to  legal  restrictions  on  power  input. 

With  a  1  kW  do  input,  this  amplifier  >delds 
at  least  600  watts  output  on  the  3.5,  7,  and 
14  MHz  bands,  shading  off  to  550  watts  on 
21  MHz  and  500  watts  on  28  MIIz.  The  PEP 
output  with  good  linearity  is  at  least  1  kW 
on  the  low  bands  tapering  ofi^  to  about  800 
watts  on  28  MHz.  The  drive  powers  range 
from  20-40  watts,  but  the  dri\'er  has  to  de- 
liver twice  this  power  since  one-half  is  lost 
in  the  3  dB  pad.  The  power  gain  in  the  linear 
itself  then  is  at  least  20. 

Distortion  figures  must  of  necessity'  de- 
scribe all  of  the  system  up  to  the  point  of 
measurement.  The  published  specifications 
for  llie  B  &  W  6100  are:  harmonies-SO  dB 
or  more  do\NTi;  intermodulation  products— 35 
dB  or  more  down.  These  figures  can  be  met 
at  tlie  output  of  tliis  linear  diiven  by  this 
exciter.  Without  becoimng  involved,  there- 
fore, in  any  attribution  of  distortion  com- 
ponents, this  amplifier  does  not  measurably 
degrade  the  signal 
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In  150  Radio  Shack  Stores  Coast  to  Coast! 
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f"  ^^  It  I  I ^^-jf-^  New,  bigt  excfting,  professional — the 
^^fc^l^^  »  I  Realistic  DX-150  obsoletes  tube  receivers 
^^  and  warm  up,  banishes  forever  your  depend- 

ence on  house  current  to  stay  in  opera- 
tion. For  example;  the  DX-150  will  run  100 
hours  on  8  o-ceMs  if  current  fails,  or  isn't 
available,  or  on  field  day.  Additionally,  it 
wHI  operate  from  a  car's  cigarette  lighter  or  any  other  mobile 
or  base  12VDC  source!  Of  course  a  I17VAC  power  supply  is 
bXiilt  in.  DX-150  is  a  husky  brute:  14 Vb  x  9V4  x  ew\  with  a 
massive  silver  extruded  front  panel,  solid  metaf  knobs,  grey 
metal  cabinet,  14  pounds  of  quality, 

A   NEW  STANDARD  OF  RECEIVER  VALUE! 

Priced  Radio  Shack's  way  (factory-to-you)  the  DX-150  saves  you 
about  $100  off  traditional  pricing  methods.  Yet  it  offers  11  front 
controls;  dual  power  supply;  12V4"  slide-rule  dial  in  5  colors; 
continuous  coverage  from  535KC  through  30MC,  including  160 
through  10  meters;  separate  detector  circuits  for  AM  (diode/ 
and  S5B/CW  (4-diode  bridge);  sensitivity  good  to  Q,5ftv  at  30MC. 
Nobody  but  nobociy  but  44-year-old  Radio  Shack  coutd  have 
created  this  unique  product  for  $119,95,  You  better  believe  itf 

REALISTIC  DX^TSO  CUSTOM  ACCESSORIES 


Exact  -  match  externa!  Voice  -  Frequency 
speaker  cuts  out  buttt-in  monitor,  includes 
lead    and    plug.    20'1500:    $7.95    { 4  lbs  J 

12VDC  portable  pack  with  all  cables,  plugs, 
8-fong-life  batteries;  includes  plug-to-plug 
and  plug-to- lighter  cord  sets.  20-1501:  Only 
$7.95  (Wt«  4  lbs,  w/ batteries) 
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/  Dept.  RX 

Please  rush  me  the  jtem  I've  checked  below, 

I  enclose  $ »  plus  50c  for  postage  and  handling: 

n  FREE  1968  Catalog  D  Matching  Speaker,  20-1500.  $7,95* 

D  FREE  DX-150  Folder  Q  12  VDC  Power  Set,  20-1501 ,  $7.95* 

a  Receiver,  20-150.  $1 19.95*  *  Plus  Shipping  Cost: 
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Hank  Olson    W6eXN 
Starr  King  Circle 
Palo  AltOp  California 


A  Frequency  Calibrator  for 

the  VHF  Man 


For  VHF  DX  and  meteor-scaf+er  schedules,  you  must  know 
what  your  operating  frequencies  are*  This  calibrator  will 
give  you  the  answer. 


If  YouVe  ever  listened  to  the  *%'HF  Nut 
Net"  on  3815  kHz,  Mondays  at  0500  GMT, 
yoiiVe  heard  the  elaborate  scheduling  be- 
tween stations  for  long-haul  VHF  QSO's,  The 
current  schedules  are  mostly  on  two  meters^ 
near  the  bottom  end  of  the  band^,  \ia  meteor- 
bursts.  The  frequencies  quoted  are  usually 
given  in  kHz  above  144  MHz,  and  tliese 
serious  VHF'ers  mean  it  when  they  say 
144.013  MHz. 

While  most  serious  VHF*ers  can  be  on  at 
least  one  t^^^o-meter  frequency  to  a  tolerance 
of  ±  100  Hz,  there  are  occasional  apparent 
eiTors*  These  show  up  in  the  comments  on 
the  "VHF  Nut  Net"  like:  "I  listened  for  you 
on  144,006  MHz  last  Wednesday,  but  didn  t 
eopy^  I  did  hear  a  few  Apings'  up  at  144.008 
MHz,  though.  That  couldn't  have  been  you, 
could  it?" 

To  assure  oneself  of  being  on  some  arbi- 
trary VHF  frequency  to  within  100  Hz  is 
no  easy  task.  If  we  could  operate  "right  on*' 
144,000  MHe,  it  wouldn't  be  so  hard  to 
check;  but  that  isn't  the  usual  case.  Rather^ 
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Fig*  L  Typical  temperature  curve  of  an  8  MHi 
AT-cut  crys+ai.  Note  that  the  crystal  frequenCY  varies 
up  to  0.0015%  from  10®  C  to  40*  C.  a  normal 
shack    temperature    range. 


we  are  usually  requued  to  use  a  VHF  fre- 
quency  that   isn*t   the   harmonic   of   any   of 
the  usual  standard  frequency  sources. 

There  are  a  number  of  ways  of  making 
frequency  measurements  of  VHF  signals,  and 
they  all  have  limitations.  Basically,  the  prob- 
lem is  that  w^e  are  trying  to  make  a  very 
precise  measurement;  100  Hz  in  144,000,000 
is  better  than  one  part  in  a  million.  To  see 
why  stations  are  not  always  on  frequency, 
see  the  frequency  versus  temperatuie  curve 
of  a  t>^pical  8  MHz  AT  cut  crystal  in  Flg«  1, 
Notice  that  over  the  range  from  10""  C  to 
40*'  G,  a  reasonable  "shack"  temperature 
range,  the  frequency  of  the  crystal  can  vary 
about  .0015%.  This  much  variation  is  over 
2  kHz,  when  multiplied  up  to  144  MHz. 

A  logical  extension  of  the  principles  used 
to  calibrate  high-frequency  receivers  has 
been  used  on  144,  220,  and  432  MHz^  This 
is  simply  the  use  of  a  very  fast  switch  in 
the  harmonic  generator  section  of  a  1  MHz 
cahbrator.  With  a  tunnel  diode,  or  snap 
diode,  doing  the  switching,  useful  harmonics 
spaced  1  MHz  apart  can  indeed  be  generated 
through  432  MHz.^  This  method  is  really 
the  brute-force  approach,  since  the  harmonics 
we  are  interested  in,  in  this  case,  are  the 
431st,  432nd,  and  433rd.  Harmonics  spaced 
at  100  kHz  intervals  could,  also,  be  gener- 
ated in  the  same  way,  but  then  the  harmonics 
of  interest  would  be  tlie  4310th  through  the 
4330  th! 

As  most  hams  know  from  experience,  har- 
monic amphtudc  decreases  as  we  look  for 
successively  higher  ones.   This  is  predicted 
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in  detail  by  Fourier  Analysis*  of  non- 
sinusoidal  waveforms.  Several  nonsinusoidal 
waveforms  are  shown  in  Fig.  2,  with  tlieii' 
Fourier  series  to  illustrate  this.  Note  that  tlie 
harmonics  of  these  two  diflferent  waveforms 
drop  off  at  different  rates  with  frequency. 
However,  both  do  drop  off  as  1/n  or  faster 
(where  n  is  the  haimonic  number).  There- 
fore, in  a  100  kHz  interval  calibrator  for  two- 
meter  use,  we  can  expect  to  have  less  than 
1/ 1440th  of  tlie  signal  for  calibration  at  144 
MHz  if  the  rate  of  fall  off  of  the  Fourier 
series  is  1/n,  If  the  fall  off  rate  were  l/n^^ 
we  would  have  only  l/(1440)^th.  A  one 
volt  100  kHz  signal,  tlien,  can  tlieoretieally 
produce  a  1440th  harmonic  of  about  0.5  mv, 
if  the  series  falls  off  as  1/n^.  Extension  to 
10  kHz-spaced  marks  will  further  reduce 
harmonic  levels  by  a  factor  of  between  10 
and  100  (depending  on  whether  the  fall  off 
rate  is  1/n  or  l/n^  respectively).  To  top  all 
this  off,  it  can  be  rather  interesting  to 
determine  "which  picket  is  which"  in  tliis 
"picket*fence"  of  harmonics  that  weVe  suc- 
ceeded in  generating. 

The  VHF  calibrator  presented  here  at- 
tempts to  solve  the  fundamental  problems 
of  the  brute  force  approach  by  applving 
techniques  that  are  used  in  modem  fre- 
quency-synthesis. The  circuitry  is  admittedly 

*Fourier  analysis  is  a  mathematical  method  whereby 
a  BaneB  of  Bine  and  cosine  terniB  of  the  integral  multi- 
plea  of  frequency  are  naed  in  evaluating  the  harmon- 
ics of  complex  waTeforms. 


Fig.  2.  Two  nonsinusoidal  wavefornns  which  may 
be  used  for  harmonic  genera+ion.  The  Fourier  series 
of  the  square  wav©  Indica'C'es  that  harmonics  fall 
off  at  the  rate  of  1/n,  where  n  is  the  harmonic 
number*  The  harmonics  of  the  triangular  wave  fall 
off  at  the  raf©  of   l/n^.* 

*For   those  of  you    are   so   inclined^    the   Fourier   series 
for  the  square  wave  in  Fig,  2  is  e  —  Ai   [sin   (wt)    + 
1/3    sin    i^^t)    +    1/5    Bin    {bA)    +    1/7    sin    (Ta-t    + 
.,.,     l/o    aindiitft)].    The    Fonrier    series    of    the    tri* 
angnlar  waTe  in  Fig  2  is  e  ^=  A:i  [sio   {wt)  —  1/9  sin 

(3cut)    +    1/25    sin    i5'A)    —   1/49    sin    (T^t)    +    

—  1/n*  sin  (nut)]-  From  the  last  term  in  these  equa- 
tions it  can  be  seen  that  tike  harmonics  of  the  square 
wave  fall  off  at  the  rate  of  l/n^  while  tUe  triangular 
wave  hurmpnics  fall  of  at  l/n^. 

more  complex,  but  the  use  of  integrated 
cu-cuits  helps  considerably  to  ease  the  con- 
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Fig.  3.     Block  diagram  of  the  VHF  man's  calibrator. 
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Rg*  4.  Divider  sectiQn  uses  integrated  circuits  to 
a     I     MHz    crystaL   The    unmarted    resistor    m    the    I 

struction  job  as  well  as  to  reduce  the  cost. 
This  two-ineter  calibrator  offers  a  choice  of 
calibration  modes:  144  MHz  alone,  144  MHz 
±  1  MHz,  144  MHz  ±  100  kHz,  or  144 
MHz  ±  10  kHz.  The  mode-switching  allows 
one  to  go  from  a  rough  1  MHz  interval  fre- 
quency check  to  a  100  kHz  interval  cheeky 
and  finally^  to  a  10  kHz  interval  check. 

The  system  is  described  in  Fig.  3.  Note 
that  the  1  MHz  crystal  standard  is  both 
multipHed-up   and   divided-down-   We   pro- 


generdte    10   kHz   and    100   kHz   marker   signals   from 
MHz  should   not  be  there — short  It  out. 

duce,  by  means  of  a  rather  ordinary  fre- 
quency multipUer  cliain,  a  clean  144  MHz 
CW  signal  that  is  exactly  144  times  the 
frequencv  of  the  1  MHz  standard.  This  144 
MHz  sigiial  is  then  modulated  by  a  rectan- 
gular wave  at  1  MHz,  100  kHz,  or  10  kHz; 
this  modulation  produces  the  desired  marks. 
The  main  difference  between  this  method 
and  the  brute-force  approach  Is  that  our 
markers  now  fall  off  in  amplitude  as  we 
move  away  from  144  MHz  (in  either  direc- 
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Fig.  5,  Power  supply  section  for 
use  with  the  integrated  circuit 
divider  of  Fig.  4. 
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Fig.  6*     Divider    circulfry    using     HEP    558    J-K    flip' 
infierentiy  slower. 

tion  in  frequency) .  Because  we  are  now  only 
interested  in  harmonics  of  the  modulation 
frequency  that  are  of  relatively  low  order, 
the  rectangulai'  wave  does  not  have  to  have 
a  nanosecond  rise  or  fall  time.  The  "modula* 
tion"  is  not  of  the  linear  sort  that  hams 
usually  encounter,  since  the  rectangular  wave 
essentially  turns  the  signal  oS  and  on. 

The  circuit  diagram  is  shown  in  Fig,  4. 
Note  the  use  of  digital  integrated  circuits. 
The  internal  circuitry  of  the  individual  IC's 
isn't  shown  since  it  would  make  Fig,  4  vastly 
more  complex.  The  Motorola  HEP  line  of 
semiconductors  is  used  for  tlie  most  part, 
except  for  the  four  dual  J-K  flip  flops.  These 
J-K  flip-flops  are  wired  to  divide  1  MHz  by 
two  decades.  The  MC790P  flip-flops  (Motor- 
ola) are  members  of  a  logic  family  called 
RTL  (Resistor-Transistor -Logic)  which  is 
inherently  slower  than  MECL  (Emitter- 
Coupled  Logic),  to  which  the  HEP  digital 
integrated  circuits  belong. 

If  you  wish  to  use  HEP  558  J-K  flip-flops 
to  replace  the  MC790P's,  the  circuit  changes 
of  Fig.  6  should  be  used.  Since  the  HEP 
digital  IC's  are  designed  for  +6  volts,  a 
much  simpler  po\ver-supply  and  regulator 
are  used.  The   IC   Schmitt  trigger  is  of  a 


flops   to    replace    th&    MC790P    RTL    ICs    which 


are 


somewhat  different  design  than  one  in  a  pre- 
vious article  by  the  author^  and  follows  a 
technique  outUned  in  a  recent  Motorola  ap- 
phcation   note.^^^ 

The  crystal  osciUator  sections^  in  both  ver- 
sions, use  an  FET  as  a  MiUer  oscillator. 
The  Miller  oscillator  was  used  here  because 
the  DC9AJ  crystal  (1  MHz)  was  designed 
for  that  t)pe  of  circuit,  and  has  one  side 
of  the  crystal  grounded  to  the  crystal  can- 
Following  the  crystal  oscillator  is  another 
FETj  operating  as  a  Class-A  isolation  stage. 
The  isolation  amplifier  feeds  an  emitter- 
follower  that  in  turn  drives  both  the  *'count- 
down"  and  the  "multiply-up"  portions  of  the 
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Fig.  7.     Power  supply  for  the  HEP  integrafeci  circuit 
divider  of  Fig.  6. 
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Fig.  8,     The  times    144  frequency  multipler.  A  crystal    controlled    Input  at    I    MHi    provides    an    output    at 
144  MHz,  Coil   information  for  this  circuit  is   given    in  Table  U 


circuitry.  The  low  output  impedance  of  the 
emitter  follower  is  needed  primarily  to  drive 
the  first  multiplier. 

The  multiplier  chain  is  conventional  in  its 
design— x2,  x2^  x2,  x3,  %%  x3— a  total  multi- 
plication of  144.  In  the  four  lowest  frequency 
stages,  double-tuned  interstage  coupling  is 
used.  This  double-timing  is  to  prevent  the 
possibility  of  any  1  MHz,  2  MHz,  4  MHx, 
or  8  MHz  side-frequencies  from  appearing 
around  our  144  MHz  signal  when  Ss  is  in 
the  CW  position.  All  the  multipliers  are 
PNP  mesa  transistors,  operated  "up-side- 
down"  so  that  the  +6  volt  supply  feeds 
their  emitters.  The  modulated  amplifier  is  a 
grounded-base  stage,  witli  tlie  base  as  tlie 
modulation-control  element. 

Tuning  of  the  mullipHer  section  is  easily 


accompUshed  vrith  a  grid-dip  meter  used 
as  an  absorption  frequency  meter*  The  di- 
vider section  can  be  checked  by  loosely  cou- 
pling die  output  of  Sa  to  a  high-frequency 
receiver  and  listening  for  the  various  harmon- 
icSj  say  at  80  meters.  If  the  divider  section 
is  wired  correctly,  it  will  put  out  the  right 
frequencies. 

Checking  the  divider  section  with  a  high- 
frequency  receiver,  points  out  a  potential 
problem.  If  the  frequencies  generated  by  tlie 
divider  section  are  allowed  to  get  into  the 
receiver  that  is  used  as  an  if  for  your  VHF 
converter,  confusion  will  reign.  The  overall 
sliielding  of  the  calibrator^  the  general  sup- 
ply lead  decouplings  and  tlie  VHF  bandpass 
nature  of  the  modulated  amplifier  are  ade- 
quate to  prevent  such  a  problem  in  the  units 
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Fig.  9.     One  MHz  oscillator-buffer  section. 
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IIOOULATIOW  IMPtIT 
FROM    HEP  DtVDCR 


Fig.  10.  Modulafed  amplifier  for  us©  wlfti  tke  HEP 
divider  section*  This  circuit  replaces  the  last  HEP 
55  stage  in   Fig*  9,  when   HEP  IC*s  are  used. 

shown* 

However,  1  MHz  harmonics  can  be  pur- 
posely coupled  out  (from  the  Schmitt  Trig- 
ger) via  J^.  These  1  MHz  harmonics  are 
used  to  beat  with  \\^\'\'  on  5,  10,  15,  or 
20  MHz  (in  a  high  frequency  receiver),  for 
calibrating  the  1  MHz  crystal  oscillator. 

Operation  of  the  cahbrator  would  then  be 
as  follows.  Couple  the  1  MHz  harmonic 
output  (Ja)  to  the  receiver  with  a  small 
(5  pF)  capacitor.  Tune  in  WVVV  on  the 
highest  frequency  that  provides  satisfactor)^ 
reception-  Adjust  Ci  (the  1  MHz  crystal 
oscillator  frequency  control)  for  zero  beat. 
Zero  beat  is  best  observed  on  the  "S"  meter 
of  the  receiver.  This  is  because  the  low- 
cutoff  frequency  of  the  icceiver  audio  ainpli* 
fier  won't  pass  near-zero  beat  notes  for  aural 
monitoring.  Disconnecting  the  cable  from  Js, 

Tabte  1*  Cofis  used  in  the  times  144  frequency 
multiplier 

LI     ^^  CTC     (Cambion     Thermionic     Corporation} 

X2060-7    with     30    turns     #28     on     primary 

winding. 

CTC  X2060-7 

CTC  X2060*6  with  20  turns  #28  on  primary 

winding, 

CTC  X20i0-6 

CTC  X2050-5  with   14  turns  #28  on  primary 

winding. 

CTC  X2060-5 

CTC  X2060-I    with   5  turns    #28   on   primary 

winding. 

CTC  X2060*i 

10   turns    Airdui    416,    collector    tap    at    2'/2 

turns,    ha%e  tap   at  3   turns- 
blO  ^  7'/2  turns  #12,  I/4"  inside  diameter.  Collec- 
tor   tap    at    3    turns.    Secondary    is    2    turns 

#20  solid    insulated   hookup   wire. 

7  turns  #12.  '^"  inside  diameter*  Collector 

tap  at  2  turns.  Secondary  is   V/l  turns  #20 

solid   insulated  hootup  wire. 
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Fig,  IL  Construction  of  the  calibrator  illustrated 
schematically  in  Fig.  4,  Motorola  MC790P  dual 
RTL   J-K  flip-flops    are   used    in   th©   divider    section. 

the  VHF  (nilput  of  the  calibrator  (Ja)  is 
coupled  to  the  VHF  converter  by  means  of 
a  directional  coupler  and  attenuator.  The 
total  decoupling  between  the  calibrator  and 
receiver  sliould  be  about  50  dB,  A  temporary 
expedient  for  coupling  the  receiver  to  tlie 
calibrator  may  be  used:  a  6  to  12  inch  piece 
of  wire  is  simply  connected  to  J3  to  radiate 
the  cahbrator  output  into  a  nearby  antenna, 

Sa  is  first  put  in  tlie  "CW"  position  and 
144  MHz  found  on  the  receiver-  Then  the 
switch  is  set  to  "1  MHz"  and  144,  145,  146, 
147,  or  148  MHz  found  (which  ever  is  clos- 
est to  the  desired  operating  frequency) ,  Then 
we  switch  to  "100  kHz",  and  finally  to  "10 
kHz'\  selectively  pinning  down  our  fre- 
quency. 

If  desked,  anotlier  decade  could  be  added 
to  the  count-down  circuits  to  gi\e  1  kHz 
intervals.  Also,  another  tripler  could  be  added 
to  the  muUiplier  chain,  making  the  calibrator 
usefiU  at  432  MHz. 

Another  intri^uin^  possibility  is  the  use 
of  WWVB  (60\Hz)  or  WWVL  (20  kHz) 
cLS  a  cahbration  signal.  By  using  a  divide-by- 
five  circuit  on  the  100  kHz  outpnt  of  the 
first   decade    divider,    a    2U    kHz   signal    for 
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Fig.  12.  VHF  calibralor  built  with  HEP  558  J-K 
flip-flops  in  the  divider  section.  This  photograph 
shows  the  unit  in  early  stages  of  construction^  with 
only  one  decade  of  dividers  in  use.  Later  four  more 
HEP  558's  were  added  to  provide   a  second  decade. 
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FigJ4,     Templafe  for  the  fop  plate  of  th©  multiplier  assembly. 
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comparison  with  WWVL  is  produced  By 
simply  putting  this  20  kHz  rectangular  wave 
(which  is  rich  in  third  harmonic  power)  into 
a  60  kHz  txuied  amplifier,  a  60  kHz  signal 
is  produced  for  WWVB  comparison. 

You  might  ask  why  we  didn't  divide  100 
kHz  by  five  and  then  2  to  obtain  10  kHz, 
allowing  a  20  kHz  pick-off  after  the  divide- 
by-five  section*  That  was  not  done  because 
it  produces  a  symmetrical  10  kHz  square 
wave  for  calibrator  use.  This  type  of  wave- 
form has  very  small  even-hamionic  poAver, 

Construction  of  both  units  was  in  modular 
form^  witli  the  indi\idual  modules  enclosed 
in  a  8  X  17  X  3  inch  aluminum  chassis  which 
serves  as  a  cabinet.  Fig.  11  and  12  show  the 
two  calibrators  built  by  the  author* 

The  multiplier  chain  assembly  (which  also 
contains  the  144  MHz  modulated  amplifier 
stage)  is  built  from  copper  laminated  board 
which  is  used  in  making  etched  circuits.  This 
material  is  easily  sheared,  drilled,  punched, 
reamed,  and  soldered.  The  bottom  view  of 
one  of  the  multipHer  chains  is  shown  in 
Fig,  13  and  its  top-plate  template  is  shown 
in  Fig.  14.  Note  in  Fig*  13  that  alternate 
multipher  stages  have  their  transistor  cans 
inverted;  tliis  was  necessary  because  of  the 
coil-mounling  positions.  The  coils  were 
mounted  on  alternating  sides  of  the  "strip" 
to  assure  stability  since  there  is  no  sliield- 
ing  bet^veen  multipHers*  There  is  a  shield 
between  the  48  MHz  to   144  MHz  tripler 
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F!g.  13.  Bottom  view  of  the  multiplier  section  of 
the  VHP  calibrator^  A  second  tripler  sectlori  could 
be  added  for  use  on  432  MHz« 


and  the  144  MHz  modulated  amplifier  stage, 
of  course. 

Except  for  the  crystal  oscillator,  capac- 
itor C,  and  inductor  Li,  tlie  crystal  oscillator 
circuitry  is  built  on  a  piece  of  Vector 
board  (64AAi8).  The  crystal,  G  and  Li, 
are  mounted  next  to  the  oscillaLor  board 
on  a  metal  bracket.  The  metal  bracket  is 
positioned  so  that  Li  and  Ci  may  be  adjusted 
through  two  holes  in  the  rear  of  the  cabinet. 

The  power  supply  is  also  built  on  Vector 
board  except  for  the  transformer  and  one  of 
the  regulator  transistors  in  the  dual-voltage 
version. 

The  divider  units  are  also  built  on  Vector 
board.  Vector  64AA18  is  used  in  the  xmit 
witli  the  HEP  IC's  with  holes  in  the  board 
in  which  to  mount  epoxy  HEP  451  sockets. 
The  divider  unit  that  uses  MC790P  type  IC's 
is  constructed  from  Vector  85G24EP  because 
the  hole-spacing  is  adaptable  to  the  IC  pin- 
spacing.  Vector  pins  (T28)  are  used  for  this 
85G24EP  board,  whereas  Alden  65IT  ter- 
minals are  used  for  the  64^\A18  board. 

The  calibrators  described  above  have 
proved  very  useful  in  two-meter  frequency 
measurement,  both  in  measuring  meteor- 
scatter  stations*  frequencies  and  in  accurately 
measuring  MARS  frequencies  at  143.950  and 
148.010  MHz,  Though  somewhat  more  com- 
pHcated  tlian  most  cahbrators,  either  can  be 
built  in  a  few  evenings  of  persistent  fabri- 
cation, 

, .  .  W6GXN 
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I     HAM   RTTY 


RTTY  h  growing  very  fast.  Like 
to  g9t  on  and  join  tha  fun? 
This  thick  (112  page)  book 
felfs  you  what  you  need  to 
know  to  get  started  and  get  on 
the  air.  Written  by  W4RWM 
and  W2NSD.  $2 


INDEX  TO  SURPLUS 

WeVe  recently  updated  the 
very  poptflar  Index  to  Surplut 
by  W4WKM.  It  now  liits  all 
of  the  surplus  articles  and  con* 
versions  in  popular  electronics 
magailftes  from   1945  to   1966, 
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PARAMETRIC  AMPLIFIERS 

WAiBSO's  careful  treatment 
of  these  fantastic  UHF  ampli- 
fiars  explains  how  they  work 
and  how  to  build  and  use  them. 
Lavishly  illustrated  with  photo'' 
graphs    and   drawings.  $2 
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VHF  ANTENKAS 

The  VHF  Antenna  Handbook 
by  K5JKX  is  our  best  sellen 
It's  A  complete  collection  of 
Information  about  VHF  and 
UHF  antennas,  with  design 
hints,  construction  and  so  forth, 

$2 


HAM  CLUBS 

The  Care  and  Feeding  of  a 
Ham  Club  is  the  title,  and  It's 
by  K9AMD.  Every  Club  officer 
ihould  read  this  book  thorough- 
ly to  make  sure  that  his  club 
is   all   it  should    be.  $1 


HAM  TELEVISION 

The  Amateur  Television  Anthol- 
ogy js  a  collection  of  the 
technical  and  construction  ar- 
ticles from  the  ATV  Experi- 
menter edited  by  WOKYQ.  If 
you're  interested  in  TV,  you'll 
find  this  useful.  $3 
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I     SIMPLIFIED  MATH 

I  Does  math  scare  you?  It 
I  needn't.  This  easy4o-understand 
book  by  K8LFI  explains  the 
simple  exponential  system  of 
arithmetic,  simple  formulas,  and 
logarithms.  SO^ 


CW  by  W6SFM  explains  code  and  how  to  learn  i 

it.  50^  i 

TEST  EQUIPMENT  by  W6VAT  telfs  you  how  to  | 

build  some  useful  ham  test  equipment.  SO^  I 

MILITARY     SURPLUS     TV     EQUIPMENT     by  | 

W4WKM    is    a    necessity    for    the    surplus-using 
TV'er,  $1 
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Ken  Kokjer   KOJXO/9 
902  N.  Gregory 
Urbana,  Illinois   61801 


The  Semi'RTTY  System 


A  high  performance  solid-state  AFSK  oscillator  and  tuning 
unit  for  the  RTTY  man.  Silicon  con+ro±Ied  rectifiers  are  used 
to  drive  the  printer  magnet. 


Early  in  1966  I  acquired  an  RTTY  printer- 
keyboard  and  started  building  gear  to  get  it 
on  the  air,  Tm  strictly  a  six-meter  man^  so 
it  had  to  be  AFSK,  Two  articles  had  ap- 
peared in  ham  magazines  which  caught  my 
fancy  and  I  decided  to  use  their  ideas  for 
my  system. 


^ 


Front  and  back  view  of  the  Semi-RTTY  unit.  On  the 
Iront  panel,  top.  the  AFSK  h  to  the  teft,  the  TU 
on  the  right.  The  ten  turn  pot  on  the  extreme  left 
IS  not  used.  In  the  back  view,  bottom,  the  TU  con- 
trols are  on  the  left,  AFSK  on  the  right*  The  power 
transformer  and  filter  capacitor  are  nnounted  in  the 
center- 


The  first  was  by  a  friend  in  Nebraska, 
Gene  Austin,  WOLZL,  on  a  thyration  tun- 
ing unit.^  1  wanted  my  system  to  be  all  solid 
state,  so  I  started  adapting  Gene's  ideas  to 
a  silicon  controlled  rectifier  (SCE),  To  cut 
a  long  story  short,  Gene's  system  of  feeding 
the  output  of  eacli  filter  to  a  thyratron  did 
not  work  for  me— both  SCR's  turned  on  at 
the  same  time  from  noise  pulses,  etc.  About 
tlus  time  I  ran  across  a  discriminator  circuit 
which  I  thought  wovild  be  ideal  to  prevent 
the  above  situation  if  a  suitable  triggering 
circm^t  could  be  devised  for  the  SCRs- 

The  second  article  w^as  by  Tom  Lamb, 
KSERV.^  1  built  his  circuit  as  described^  but 
never  used  it  on  the  air;  I  was  dissatisfied 
w  itli  tlie  shape  ci  the  signals  generated  by 
it-  Vm  sure  this  could  have  been  cured  bv 
more  carefully  selecting  filter  components. 
However,  being  basicaEy  lazy,  I  decided  to 
concoct  something  simpler  and  more  straight- 
forward-  The  upsliot  is  a  simple  phase  shift 
oscillator  with  a  variable  shift  network. 
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Top  view  of  the  Semi- 
RTTY  sys+em.  The  tun- 
ing-unlf  cfrcuif  board  rs 
on  the  right.  The  FET 
in  the  AFSK  oscillator 
IS  soldered  to  the  pot 
m  the  upper  left  hand 
corner  ol  the  chassis. 


As  I  built  tlie  ^^SK  unit  described  by 
K8ERV  I  was  disturbed  by  tbe  idea  of  gen- 
erating a  non*sinusoidal  signal  and  then  fil- 
tering out  all  but  tbe  fundamental  compon- 
ent. It  seemed  that  too  much  care  had  been 
devoted  to  selecting  components  for  the  fil- 
ter. Also,  his  system  involved  some  45  com- 
ponents excluding  the  power  supply— my 
junkbox  wouldn't  stretch  that  far. 

The  phase-shift  oscillator  wliicli  replaced 
KSERVs  circuit  has  the  good  points  he  re- 
quired in  his  article— equal  mark  and  space 
output  levels,  no  switching  transients,  isola- 
tion from  the  keyboard,  a  simple  shift  sys- 
tem—plus the  advantages  of  lower  cost  and 
simple  adjustment  and  operation. 

The  phase-shift  oscillator  is  the  simplest 
circuit  I  could  find  in  common  transistor 
circuit  handbooks.^  Two  basic  changes  were 
made  to  this  circuit.  First,  Ri  was  made 
adjustable  to  set  the  mark  frequency  (2125 
Hz).  Secondly,  K^  is  tapped  and  an  FET 
placed  bet\\  een  the  tap  and  ground. 

An  FET  will  conduct  as  long  as  the  gate- 
source  and  gate-drain  junctions  are  not  re- 
verse biased. 2  With  the  gate  grounded,  the 
U112  FET  exhibits  about  500  ohms  between 
source  and  drain.  However,  when  a  positive 
voltage  (greater  than  6  volts  for  the  U112) 
is  applied  from  gate  to  source,  the  U112  is 
"pinclied-off\  In  the  pinched-off  state  the 
resistance  from  source  to  drain  is  extremely 
high  and  can  be  considered  to  be  infinite 
for  our  purposes. 

With  positive  voltage  on  llie  gate  of  the 
U112,  the  phase-shift  circuit  is  unaffected 
and  the  mark  frequency  can  be  set  with  R,. 
When  the  gate  is  grounded  (positive  signal 
removed)  the  U112  conducts,  placing  500 
ohms  across  a  portion  of  R^i,  lowering  the 
resistance  of  this  arm  of  the  phase-shift  net- 
work, and  raising  the  frequency  of  the  oscil- 
lator. In  this  state^  the  space  frequency 
(2975  Hz),  can  be  set  with  R2- 

As  long  as  a  voltage  greater  than  six 
volts  is  applied  to  its  gate,  the  U112  vdll  be 


pinched-off.  This  gives  complete  isolation 
from  any  resistance  changes  in  the  key- 
board—if the  divider  network  is  properly 
designed.  The  circuit  values  shown  draw  a 
little  less  than  10  mA  through  the  keyboard 
contacts  to  keep  them  clean,  and  any  changes 
in  keyboard  contact  resistance  are  small 
compared  to  3k  olims. 

The  positive  signal  for  the  gate  can  be 
derived  as  shown^  or  from  tlie  printer  local 
loop.  In  either  case  be  sure  to  have  a  small 
resistor  from  cjate  to  ground.  The  input  re- 
sistance of  these  devices  is  so  high  that  a 
charge  on  the  10  pF  gate-source  capacitance 
will  take  a  long  time  to  decay  (the  better 
part  of  a  secondl)  unless  shunted  by  a  much 
smaller  resistance.  The  decay  has  the  effect 
of  slurring  the  markspace  transition,  and  is 
slow  enough  to  be  easily  heard.  Also,  be  sure 
not  to  exceed  tlie  gate*source  breakdown 
voltage,  listed  as  20  volts  maximum  for  the 
U112- 

Output  of  the  oscillator  is  several  volts 
^eak'to-peak.  The  fixed  resistor  in  the  col- 
lector circuit  isolates  the  output  load  from 
the  phase-shift   network.   Without   this,    set- 
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Rg.  L  The  AFSfC  phase-shift  oscillator  used  in  the 
Semi-RTTY  sysfem.  This  circuit  feaiures  ^qual  mark 
and  space  output  levels,  no  switclimg  transients, 
isolation  from  the  keyboard  and  a  simple  shift 
system^ — an    FET   used    as   a    resistor. 
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Fig.  2>  Basic  SCR  circuit  which  Is  used  to  drive  the 
print  ef   ma  gnat. 

ting  the  output  pot  to  the  collector  end  loads 
the  network  and  reduces  the  frequency  of 
oscillation.  The  oscillator  as  shown  is  sensi- 
tive to  supply  voltage  changes  so  a  regulated 
supply  is  necessary.  In  its  simplest  form  the 
AFSK  oscillator  can  be  built  into  a  small 
minibox  for  around  $10. 

The  terminal  unit  posed  more  of  a  prob- 
lem. There  are  several  good  transistorized 
circuits  available,  but  they  all  use  30  volts 
or  less  to  drive  the  selector  magnet.  When 
I  was  having  trouble  with  my  original  con- 
verter ^  a  friend  pointed  out  that  the  selector 
magnet  would  not  pick  up  properly  unless 
the  change  of  current  versus  time  were 
large;  this  requires  a  large  voltage  driving 
the  magnet  My  printer  would  not  print 
properly  with  a  20  volt  supply,  but  with  a 
100  volt  supply  it  would  (both  at  60  mA, 
of  course).  A  solution  to  tliis  problem  might 
be  to  purchase  some  of  the  high-voltage 
transistors  available.  However,  the  ham 
fund  was  low  and  the  SCR's  were  on  hand, 
so  tliey  were  used. 

As  mentioned  in  the  introduction,  the  SCR 
equivalent  of  tlie  tliyratron  commutator  was 
usedJ  This  is  simply  a  metliod  of  switcliing 
a  dc  load  on  or  off  using  two  SCR's*  Essen- 
tially, when  SCRi  is  on,  and  SCRj  off,  point 
A  is  grounded  and  load  1  is  activated.  When 
a  positive  control  signal  arrives  at  the  gate 
OS  SCR2,  it  tinrns  on,  grounding  point  B.  Ca- 
pacitor Cj^  has  been  charged  to  the  supply 
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Fig.  3-     The    complQ+e    SCR 
circuit  with  the  trigger,  93. 


printer-magnet    driver 


voltage  and  grounding  point  B  applies  a 
negative  voltage  to  point  A,  the  anode  of 
SCR^,  turning  it  off.  SCRi  will  stay  off  if 
its  gate  is  less  positive  than  the  necessary 
triggCT  signal.  A  signal  at  the  gate  of  SCR^ 
wiU  reverse  the  acUon.  With  this  commutator 
to  carry  the  current  for  the  selector  magnet 
(at  any  voltage  up  to  several  hundred),  the 
only  requisite  was  to  find  a  suitable  trigger- 
ing circuit, 

Fig-  3  shows  the  ta^iggering  circuit,  along 
with  the  actual  SCR  circuit  in  use  with  my 
printer.  With  Qs  off,  there  is  no  voltage 
across  R4  and  about  3  volts  across  R3,  which 
can  be  set  so  that  SGRi  fires.  When  a  posi- 
tive voltage  is  applied  to  the  base  of  Q3, 
turning  it  on,  about  3  volts  appears  across 
R4,  which  can  be  set  so  that  SCRa  fites.  The 
voltage  across  R3  drops  w^hen  Q  conducts, 
removing  the  gating  signal  from  SCR^  When 
Q3  is  turned  off  the  action  re\^erses  again. 

With  this  circuit  in  hand  it  is  a  simple 
matter  to  adapt  one  of  the  discriminators  to 
drive  the  switch.  Fig.  4  sho%vs  the  whole  cir- 
cuit. Diodes  1  and  2  provide  simple  limiting 
This  is  adequate  for  strong  signals.  For 
weaker  signals,  a  bandpass  amplifier  with 
AGC  might  be  added  ahead  of  this  ciicuit. 
The  rest  of  the  circuit  is  self-explanatory 
except  for  Rg,  This  provides  no-signal  bias 
toQg. 

Tunable  inductors  were  used  for  two  rea- 
sons. First  and  foremost,  they  were  in  the 
junk-box.  However,  with  tunable  inductors, 
adjustment  of  the  discriminator  is  very  easy, 

Tmung  the  system  is  very  easy.  Place  the 
reversing  stvitch  to  "normal"  and  the  stand- 
by stvitch  to  "standby".  Apply  a  mark  signal 
(2125  Hz)  to  the  input  and  a  VTVM  to  the 
test  point  (TF),  Tune  the  mark  filter  for 
maximum  voltage  at  TP,  Svdtch  tlic  input 
to  a  space  signal  and  tune  tlie  space  filter 
for  minim iini  voltage  at  TP.  With  a  large 
enough  signal,  this  voltage  should  go  nega- 
tive. 

Remove  the  signal  and  vary  R2  through 
its  range.  The  voltage  at  TP  should  go  from 
zero  to  some  maximum,  with  a  sharp  knee 
around  3  volts.  This  knee  marks  saturation 
of  Qg  and  should  be  noted.  R^  is  set  so  that 
the  no-signal  voltage  at  TP  is  midwav  be- 
tween  zero  and  the  saturation  point. 

Now  apply  a  mark  signal  again  and  adjust 
the  gain  so  that  Q3  saturates.  Switch  to  a 
space  signal  and  the  voltage  at  TP  should 
go  negative.  If  the  voltages  from  the  dis- 
criminator  are  not   symmetrical,    adjust   Ro 
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Fig.  4.     Circuit  of  tfi©  complete  semi-RTTY  tuning  unii 


slighdy  so  that  a  reasonable  signal  will  sat- 
urate Qg  on  mark  and  cut  it  off  on  space. 

Set  R3  and  R4  to  ground  and  R0  and  R5  to 
their  niidpoint.  Apply  a  mark  signal  and 
switch  the  standby  switch  to  "operate".  In- 
crease R4  slowly  until  SCR2  fires.  This  is 
noted  by  the  jump  in  current  and  by  the  se- 
lector magnet  pulling  in.  Adjust  Rg  for  the 
desired  60  mA,  Now  switch  the  input  to  a 
space  signal  Increase  R»  slowly  until  SCRx 
fires.  This  should  be  noted  both  by  a  change 
in  the  current  and  by  the  selector  magnet 
dropping  out.  Adjust  R©  for  the  same  cur- 
rent as  dra%vn  by  the  selector  magnet,  A 
litde  playing  around  with  Ra  and  R4  may  be 
necessary  to  get  the  proper  switching  action 
from  a  weak  signal.  Now  tune  in  a  station 
and  listen. 

The  power  supply  I  built  is  not  sho\\Ti 
because  it  uses  a  special  transformer  I  sal- 
vaged from  an  old  pin-ball  machine.  Besides, 
no  ham  builds  power  supplies  exactly  as  they 
are  published.  As  mentioned  above,  a  zener 
regulated  supply  is  necessary.  The  high 
voltage  supply  uses  a  simple  half-wave  recti- 
fier with  RC  filtering,  the  1500  ohm  current 
limiting  resistor  is  included  as  part  of  the 
power  supply.  The  regulation  on  this  supply 
is  not  too  important,  as  long  as  it  \vill  supply 
the  60  mA  and  maintain  100  volts  or  more. 

Both  the  AFSK  oscillator  and  the  tuning 
unit  are  built  into  a  3^  inch  relay  rack 
panel  and  recessed  channel  as  shown  in  the 
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photographs*  Operating  controls  are  on  the 
front  panel-  Frequency  and  current  adjust- 
ments are  on  the  back^  along  with  all  jacks, 
the  fuse,  and  power  supply  components.  The 
AFSK  oscillator  is  built  onto  a  small  circuit 
board  attached  to  the  front  paneL  The  tun- 
ing unit  is  built  on  a  similar  board  mounted 
parallel  to  the  paneL  The  photographs  show 
a  ten-turn  pot  on  the  left  This  is  not  used 
and  the  space  may  be  large  enough  to  moimt 
a  1"  scope  for  tunings  if  tlie  desire  and 
funds  so  prescribe.  The  transistorized  scope 
by  K8ERV  should  be  ideal. 

Tliis  unit  has  been  giving  good  copy  on 
40  meters  and  6  meters,  new  services,  sev- 
eral Spanish  stations  and  lots  of  garble.  All 
signals  are  obtained  with  my  BC-455  Com- 
mand set  (6-9.1  MH2).  On  the  weaker  sta- 
tions, garbled  copy  from  fading  is  annoying 
and  the  bandpass  filter  with  AGC  as  men- 
tioned above  would  be  valuable. 

I  would  like  to  thank  my  friend  BiH  Per- 
kins for  help  with  the  photography. 
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&eorg#  Schleicher  W9NLT 
1535  Dartmouth  Lane 
DeerFbld.   lilinois     60015 


Mobile  Power  -  The  Alternator 


Most  mobile  operators  are  especially  Interested  in  tnejr 
power  system  —  W9NLT  describes  the  modern  alternator 
system  and  how  it  works. 


Hams  who  are  enthusiastic  mubUe  opera* 
tors  have  learned  how  important  it  is  to  have 
a  power  somce  that  is  rehab le  and  stable.  A 
poor  powder  system  can  result  in  erratic  op- 
eration and  a  high  tfouble  rate  in  mobile 
equipment  It  can  also  cause  missed  con- 
tacts^ frustration  and  deep-seated  feelings  of 
inferiority  in  the  operator,  A  lot  of  this  kind 
of  grief  can  be  avoided  by  understanding  and 
making  design  allowances  in  mobile  gear  for 
th;it  most  common  source  of  mobile  power— 
the  alternator. 


O+BAT* 


OFLD. 


omB. 


Fig.  L  Typical  alfernator  schematic  showJitg  wye- 
connected  stafor  windmgsr  fhe  stator  midpoint  is 
broughi  out  to  a  termmal  only  on  Ford  {Autolit©) 
units. 


While  there  are  a  nimiber  of  alternator/ 
regulator  systems,  some  characteristics  are 
common  to  all  of  the  recent  models.  Tu  begin 
with,  all  of  the  alternators  are  designed  to 
be  mounted  on  the  engine  block;  they  are 
belt  driven.  The  alternator  pulley  is  about 
3  inches  in  diamelcr  while  the  driving  (crank- 
shaft) pulley  is  not  less  than  6  inches  in  dia- 
meter. As  a  result^  the  alternator  shaft  will 
tuni  at  a  speed  that  is  at  least  twice  the  speed 
of  the  engine;  a  commonly  found  ratio  is 
2%:1,  Rotation  is  normallv  clockwise  as 
view^ed  from  the  front  (pulley  end)  of  the 
alternator  It  is  important  that  the  alternator 
be  rotated  in  the  proper  direction;  reverse 
rotation  will  cause  the  integral  fan  to  move 
less  air  and  the  alternator  may  overheat  if  it 
is  run  at  full  load. 

Alternators  use  a  rotating  field  to  which 
dc  current  Is  supplied  through  a  pair  of  slip 
rings  and  carbon  brushes.  This  arrangement 
permits  the  high  output  cmTents  to  be  sup- 
plied directly  from  the  stator  windings  with- 
out going  througli  l)ni sixes  or  sliding  contacts. 
Field  cmrent  is  usually  less  than  3  amperes 
for  alternators  that  are  rated  at  less  than  50 
amperes  output  The  rotating  field  is  built 
with  6  pair  of  poles  and  so  the  output  of 
any  one  stator  winding  goes  through  6  elec- 
trical cycles  \\  ith  each  revolution  of  tfie  alter- 
nator shaft.  The  output  frequency  in  hertz  is 
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equal  to  one  tenth  of  the  shaft  speed  ex- 
pressed in  revolutions  per  minute.  For  ex- 
amp  le^  if  the  alternator  shaft  is  turning  at 
4000  rpm,  the  output  frequency  wiU  be  400 
Hz.  Exception:  the  Delco-Remy  alternators 
used  in  G.  M.  cars  generally  have  7  pairs  of 
poles  and  produce  7  cycles  per  icvokition. 

The  stator  has  three  windings  and  it  sup- 
plies 3-phase  power;  the  windings  may  be 
connected  in  either  tlie  delta  or  wye  configu- 
ration, the  wye  connection  being  the  most 
common.  The  stator  leads  are  connected  di- 
rectly to  the  internal  rectifier  which  is  made 
up  of  six  silicon  diodes.  The  diodes  are 
mounted  in  the  alternator  and  are  arranged 
to  provide  full-wave  rectification.  The  ripple 
frequency  is  six  times  the  frequency  de- 
veloped in  any  one  winding.  At  a  shaft  speed 
of  4000  rpm  the  ripple  on  the  do  output 
will  have  a  frequency  of  2400  Hz  (2800 
Hz  in  G.  M.  cars).  The  rectifier  diodes  may 
be  mounted  on  the  rear  end-bell  of  the 
alternator  or  on  2  separate  plates  (or  a 
printed  circuit  board)  mounted  inside  of  the 
rear  end-bell.  Three  of  the  diodes  are  biult 
uith  their  cathodes  connected  to  their  cases; 
the  structure  tiiat  they  are  mounted  on  is 
connected  to  the  positive  output  (BAT)  ter- 
minal The  other  3  diodes  have  dieir  anodes 
connected  to  their  cases  which  in  turn  are 
grounded  to  the  alternator  frame.  Several 
makes  provide  a  capacitor  that  is  connected 
between  the  output  terminal  and  the  frame 
to  protect  the  diodes  from  voltage  surges; 
it  also  acts  to  suppress  radio  noise.  A  t\pical 
alternator  schematic  is  showTi  in  Fig.  1. 

The  dc  output  is  a  function  of  the  shaft 
speed  and  the  field  current;  an  increase  in 
cither  one  will  raise  the  output  voltage.  The 
alternator  is  self-limiting,  however,  in  that 
when  the  shaft  speed  exceeds  about  5000 
rpm,  the  output  does  not  continue  to  rise  in 
proportion  to  increased  speed.  This  effect  is 
mainly  due  to  the  fact  that  the  flux  created 
by  currents  induced  in  the  stator  windings 
opposes  die  flux  created  by  the  rotating  field* 
Designers  call  the  phenomenon  ''armature 
reaction",  Hysterisis  losses  in  the  stator  also 
contribute  to  self -limitation*  In  aU  cuiTcnt 
models,  the  alternator  outpiit  is  regulated  by 
changing  the  current  in  the  winding  of  the 
rotating  field. 

The  alternator  output  terminal  is  diiectly 
connected  to  the  battery  in  all  cases.  Direct 
connection  is  possible  because  the  reverse 
leakage  through  tlie  diodes  in  the  rectifier 
(less  than   1   milliampere)  is  so  small  as  to 
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Fig.  2.     Schematic  of  a   single-relay  regulator. 

be  insignificant.  TliLs  arrangement  eliminates 
the  necessity  to  provide  a  relay  having  heavy 
contacts  capable  of  disconnecting  the  alter- 
nator from  the  battery  when  the  engine  is 
not  running  as  is  done  with  dc  generators. 

Regulating  systems 

The  regulator  is  made  sensitive  to  the  volt- 
age  of  the  auto's  electrical  system.  To  a  lesser 
extent  it  also  reacts  to  the  ambient  tempera- 
ture, with  slightly  higher  voltages  being 
maintained  at  low  ambient  temperatures-  The 
rekdiuiisbip  of  temperature  to  voltage  is 
shown  in  Table  1. 

Regulating  systems  fall  into  three  groups. 
Some  operate  with  relays  alone,  some  with 
a  combination  of  relays  and  transistors  and 
some  regulators  are  wholly  solid-state.  The 
simplest  form  of  regulator  consists  of  a  sin- 
gle relay  and  two  resistors  as  shown  in  Fig. 
2*  This  aiTangement  is  typical  of  the  regula- 
tors used  in  cars  built  by  the  Chrysler  Corp- 
oration. Battery  power  is  picked  up  through 
the  ignition  switch.  It  is  applied  to  the  alter- 
nator field  through  the  upper  contact  and  the 
armature  of  the  relay.  The  relay  coil  is  con- 
nected between  the  ignition  system  tenninal 
and  ground.  The  action  of  the  relay  can  be 
compared  with  that  of  a  voltmeter,  the  arma- 
ture acting  like  the  indicating  pointer  uf  the 
meter.  The  voltage  required  to  just  pull  the 
amiature  away  from  the  upper  contact  would 
be  the  nominal  voltage  listed  in  Table  1,  The 
additional  voltage  necessary  to  pull  the  arma- 
ture to  the  lower  contact  would  be  from 
0.2  to  0.6  volt  greater  than  the  voltage  re- 
quired to  pull  the  armature  away  from  the 
upper  contact.  When  the  electrical  system 
voltage  is  low,  the  relay  armature  rests 
against  the  upper  contact  and  the  full  system 
voltage  is  applied  to  the  field  winding. 

As  the  battery  becomes  charged,  tlie  system 
voltage  increases  and  the  relay  armature  is 
pulled  into  a  position  between  the  upper  and 
lower  contacts.  The  opening  of  the  upper 
contact  places  a  resistance  of  about  8  ohms  in 
series  witli  the  field,  causing  the  field  current 
to   drop   from   some   2^/^   amps    to   about   1 
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ampere.  A  further  increase  in  the  electrical 
system  voltage  \%ill  cause  the  relay  armature 
to  close  against  the  lower  contact.  In  this 
condition  the  field  lead  is  grounded  and 
field  current  will  drop  to  zero.  A  resistiince 
of  about  20  ohms  is  provided  to  absorb 
surges  generated  in  the  field  winding  and 
thus  protect  the  relay  contacts.  In  normal 
operation  the  armature  will  first  rest  against 
the  upper  contact  for  a  short  time  after  the 
engine  is  started.  At  moderate  speeds  it  will 
vibrate  against  the  upper  contact  and  at  road 
speeds  it  will  vibrate  against  the  lower  con- 
tact (assuming  the  battery  condition  to  be 
normal).  The  vibrating  relay  switches  the 
alternator  condition  rapidly  between  full  out- 
put and  partial  output  or  between  partial 
output  and  no  output.  The  rate  at  which 
the  vibrations  occur  and  the  length  of  time 
that  tlie  relay  armature  rests  against  either 
contact  is  determined  by  tlie  system  voltage 
and  the  alternator  response  characteristic  for 
the  speed  at  which  it  is  turning.  While  the 
average  system  voltage  should  be  within  the 
limits  given  in  Table  I^  the  instantaneous  dc 
voltage  (other  than  ripple)  measureabk  in 
the  electrical  svstem  will  varv^  between  11.5 
and  15  volts.  It  will  change  with  each  vibra- 
tion of  the  relay  amiature,  which  might  be 
as  high  as  100  Hz  or  so.  Single-relay  regu- 
lators provide  no  means  of  operating  a  charge 
indicator  or  "idiot  Hght";  an  ammeter  must 
be  used  to  show  whether  the  batter v  is  chartf- 
ing  or  discharging. 

Some  G-  M,  and  Ford  automobiles  em- 
ploy  a  tvvo-relay  regulator  system.  The  two 
relays  function  in  a  way  that  permits  the 
use  of  either  an  ammeter  or  a  charge  indi- 
cator lamp.  A  topical  two-relay  regulator  is 
shown  in  Fig.  3,  Some  early  Chevrolets  em- 
ploy a  tliird  relay,  sepanitely  mounted,  to 
operate  tlie  charge  indicator  lamp.  In  later 
models  the  relay  was  made  an  integral  part 
of  a  three-relay  regulator.  Some  CM.  autos 
are  equipped  with  a  relay-type  of  regulator 
that  contains  a  power  transistor  which  iso- 
lates the  field  coil  from  the  relav.  This  ar- 
rangement  contributes  to  longer  relay  contact 
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Fig.  3.     SchemafJc    of   the   two-relay    regutator   with 
a  terminal  for  operating  a   charge-mdicator  lamp. 
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Fig.  4-     Schematic  of  a  typical  solid-state  regulator. 

Componenis  shown  connected  by  dashed  lines  are 
used    by  some  nnanuafdcturerSi   but  not   all   of  them* 

Ufe,  making  a  more  reliable  regulator.  One 
of  Ford's  arrangements  uses  a  connection 
to  the  wye-connected  stator  neutral  to  oper- 
ate a  separately  mounted  field  relay;  the 
balance  of  the  regulator  is  transistorized  and 
contains  a  variable  potentiometer  for  voltage 
adjustment.  A  significant  characteristic  of  re- 
lay conti^ol  is  tliat  there  is  a  level  of  gener- 
ator output  between  zero  and  full  output, 
with  the  charging  rate  controlled  by  switch- 
ing the  generator  rapidly  between  two  of 
the  three  conditions. 

Several  auto  nianufacturers  are  now  using 
solid-state  electronic  regulators,  hicluded  are 
American  Motors,  Checker,  Ford,  O.  M.  and 
several  truck  makers,  The  solid-state  regu- 
lator offers  a  more  stable  and  reliable  contiol 
of  the  alternator  output.  It  is  free  of  the 
maintenance  problems  that  arise  from  the 
aging  of  relays,  pitting  or  wear  of  contacts 
and  the  effects  of  dirt  accumulation.  A 
schematic  of  a  typical  transistorized  regulator 
is  shown  in  Fig,  4.  The  regulator  consists  of 
two  PNP  transistors^  a  teener  diode  and  an 
assortment  of  resistors.  The  regulator  circuit 
is  a  two-state,  high-speed  switching  network. 
The  values  of  the  components  are  chosen  so 
that  at  voltages  below  the  selected  operat- 
ing potential,  the  zener  diode  is  non-conduct- 
ing. The  resulting  positive  potential  that  is 
apphed  through  Rr.  to  the  base  of  driver 
transistor  Qi  biases  it  to  cutotf,  W'idi  Qi  cut 

Table   I 
Charging  voltage  related  to  ambient  temperature 


Temp.^F 

Chrysler 

Ford 

G.M.     Motorola 

0 

— 

14.6-15.4 

25 

•^ 

Range      14.4-15.2 

50 

I3.6.t4.& 

14.3-1 5.1 

is  13.5       14.2-IS.O 

75 

13.5-14,5 

I4.M4.9 

to  15.2      14.0-14.8 

100 

13.4-14.4 

13.9-14.7 

for  all        13.8-14.6 

125 

13.3-14.3 

13.8-14.6 

temper-    13.6-14.4 

150 

13.2-14.2 
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oflF,  only  a  minute  amount  of  current  flows 
through  R«  and  the  base  of  Qt  will  be  nearly 
at  ground  potential,  biasing  it  to  full  con- 
duction. In  this  condition  the  positive  po- 
tential of  the  electrical  system  is  applied  to 
the  alternator  field  through  Rt. 

As  the  electrical  system  voltage  increases, 
there  is  an  increase  in  the  potential  that 
appears  between  the  base  of  Qi  and  the 
junction  of  Rs  and  Ra,  A  zener  diode  having 
a  reverse  breakdown  or  zener  voltage  of 
from  8  to  10  volts  (depending  on  the  manu- 
facturer) is  connected  between  these  two 
points.  When  the  zener  breakdown  voltage 
is  reached,  the  diode  conducts  and  tlie  posi- 
tive potential  on  the  base  of  Qi  is  reduced, 
Qi  then  conducts,  raising  the  voltage  devel- 
oped across  Ra  and  biasing  Q2  to  cutoff.  Tliis 
interrupts  the  flow  of  current  in  the  alter- 
nator field,  causing  the  alternator  to  stop 
developing  power.  As  the  system  voltage 
drops,  the  zener  diode  stops  conducting,  Qi 
is  again  biased  to  cutoff,  Qa  conducts  and 
current  flows  to  the  alternator  field-  The 
switching  action  takes  place  so  rapidly  that 
it  can  go  through  as  many  as  2000  switching 
cycles  per  second.  The  key  to  transistorized 
regulator  operation  is  the  zener  diode  which 
acts  both  as  a  voltage  reference  and  as  a 
voltage  actuated  switch  which  initiates  regu- 
lator action. 

It  is  possible  to  add  temperature  correc- 
tion to  the  regulator  by  using  a  thermistor, 
A  thermistor  is  a  special  kind  of  resistor 
\\  ith  a  very  pronounced  negative  temper- 
ature characteristic.  Its  cold  resistance  can 
be  several  times  its  hot  resistance.  The  zener 
diode  senses  system  voltage  through  the  net- 
work of  resistors  Ri  through  R4,  The  ther- 
mistor is  connected  across  R4,  As  the  temper- 
ature rises,  the  resistance  across  R4  becomes 
lera  and  a  greater  proportion  of  system  volt- 
age appears  across  the  zener  diode.  The  net 
result  is  that  the  system  voltage  will  be 
regulated  at  a  slightly  lou'er  voltage  when 
the  ambient  temperature  is  raised. 

A  few  components  are  shown  in  the  sche- 
matic that  should  be  discussed.  Ford  and 
G.  M.  regulators  are  equipped  with  a  poten- 
tiometer in  place  of  resistors  Rs  and  R3  to 
permit  a  small  range  of  regulator  voltage 
adjustment.  They  also  use  a  feedback  circuit 
from  the  collector  of  Qs  to  the  base  of  Qt 
to  speed  up  the  switching  action,  together 
wih  diodes  intended  to  protect  the  regulator 
from  surges  appearing  on  the  field  or  igni- 
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Fig*  5.  Schemafic  of  a  Motorola  alfernator  show- 
ing the  delta-connected  stator  used  in  the  55- 
ampere  model.  Also  shown  is  the  isolation  diode 
and    auxiliary   termtnal   connecttpn* 


tion  leads.  G,  M  also  places  a  capacitor 
across  the  combination  of  Rs  and  the  zener 
diode  to  smooth  out  the  voltage  surges  in 
the  diode  circuit  Fig*  5  show^s  the  delta  con- 
nected stator  used  in  die  Motorola  55  ampere 
alternator.  It  also  shows  the  isolation  diode 
used  in  all  of  the  Motorola  alternators.  Use 
of  the  isolation  diode  makes  the  operation 
of  a  charge  indicator  lamp  possible  and  it 
furtlier  reduces  the  small  battery  leakage 
through  the  rectifier  diodes.  Since  there  is 
a  small  voltage  drop  across  the  isolation 
diode,  the  alternator  is  designed  to  produce 
a  slightly  higher  voltage  than  others.  This 
voltage  is  present  at  tlie  "AUX"  terminal 
and  is  used  for  the  regulator  and  field  supply. 

Hints  for  happy  mobfling 

One  way  of  assuring  yourself  rehable 
mobiling— and  inotoring— is  to  know  that  your 
batter}'^  and  its  charging  system  are  in  good 
condition-  Here  are  a  few  suggestions  that 
you  may  find  helpful: 

1.  Use  only  distilled  water  in  the  battery; 
keep  it  properly  filled.  Check  the  electrolyte 
level  at  regular  intervals  and  after  periods 
of  heavy  charging. 

2.  Measure  the  specific  gravity*  of  the  elec- 
trolyte occasionally;  when  fully  charged  it 
will  measure  1.265  ±  0.01  at  80 '^F,  Correct 
for  temperature  by  adding  0,004  to  the  meas- 
ured value  for  each  IC  tliat  the  elcctrol>1:e 
temper  a  tm"e  is  above  80'';  subtract  the  same 
amount  for  each  lO"*  that  the  electrolyte  tem- 
perature  is   below^   80% 

3.  Provide  a  means  of  giving  the  battery  a 
supplemental  charge  when  it  is  needed^;  such 
occasions  include  periods  after  extensive  w^- 
ter  night  driving,  when  mobile  activity  (es- 

1,  Schleicher,  "A  12-Yolt  Battery  Charger",  CQ,  May 
1966. 
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pecially  testing  in  tJie  driveway)  has  been 
heavy  and  whenever  the  generating  system 
is   not  in   top   form. 

4,  Regulators  sense  system  voltage;  if  pos- 
sible, equip  your  car  with  a  good  voltmeter, 
War-suqiliis  aircraft  st>'le  voltmeters  and 
ammeters  are  still  available  at  reasonable 
prices. 

5<  If  you  have  equipped  your  car  with  a 
voltmeter,  an  ammeter  or  both,  consult  them 
often  enough  to  know  which  conditions  are 
normal  and  which  are  abnormal. 

6.  Make  this  simple  test  occasionally  to  ver- 
ify that  your  charging  system  is  in  good 
shape;  with  the  engine  running  at  the  speed 
it  would  attain  at  the  road  speed  of  30  mph^ 
turn  on  the  headliglits  (high  beam),  electric 
w^indshield  wipers  and  heater  fan.  Tliat  will 
place  a  load  on  the  electrical  system  of  about 
25  amperes.  (If  you  don't  have  electric 
wipers,  use  the  cigar  lighter;  it  draws  about 
10  amps.)  Under  these  conditions  the  charg- 
ing system  should  maintain  13.5  to  14  volts 
at  the  battery  terminals. 

7,  If  your  alternator  system  will  not  put  out 
its  rated  current,  look  for  such  troubles  as 
a  loose  fan  belt,  defective  contacts  or  blown 
fuse  wires  in  the  regulator;  test  the  voltage 
applied  to  the  field  terminal.  If  the  above 
items  are  ok,  then  investigate  the  brushes 
for  wear.  The  alternator  bearing  lubrication 
and  diodes  sliould  be  checked  last  since 
testing  the  diodes  requires  that  the  alternator 
be  disassembled  and  tlie  diode  leads  be  un- 
soldered- 

Some  tips  for  experimenters 

Automotive  alternators  can  be  arranged  to 
supply  6  or  12  V  dc,  60-Hertz  or  400*Hertz 
power  to  mobile,  emergency,  or  Field  Day 
rigs.  A  gasoline  engine  rated  at  2  or  3 
horsepower  makes  an  ideal  prime  mover- 
keep  your  eyes  open  for  discarded  power 
lawn  mowers  if  you  want  a  cheap  engine. 
Used  alternators  are  easy  to  find  at  most 
auto  wrecker's  yards  for  a  few  dollars.  Both 
cim  be  mounted  on  a  piece  of  1"  kmiber, 
leaviag  room  for  the  regulator  or  field  sup- 
ply arrangement  The  engine  speed  and  alter- 
nator shaft  speed  can  easily  be  optimized 
by  using  puUcys  of  the  proper  sizes  and  a 
V-belt,  The  alternator  will  be  most  efficient 
when  operating  at  speeds  in  the  range  of 
4500  to  5500  rpm.  Small  gasoline  engines 
will  develop  their  rated  power  at  some  speed 
betweeri  2000  and  3000  rpm;  this  speed  is 
often  listed   on  the  name   plate   or  in   the 
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Fig.  6.  Arrangement  for  adtusting  the  field  current 
to  a  constant  value  when  the  alternator  h  used  to 
supply  ac, 

instruction  manual. 

Even  the  smallest  alternator  made  should 
be  able  to  develop  at  least  350  watts  of 
electrical  power.  Most  alternators  are  wye 
comiected  and  will  furaish  two  dc  voltages 
simultaneously  if  the  common  connection  or 
neutral  is  brought  out.  (Ford  AutoHte  alter- 
nators bring  this  poiot  out  to  a  terminal 
designated  *'STA'\)  The  voltage  across  the 
arras  of  a  wye  connected  three-phase  gener- 
ator or  transformer  is  1,73  times  the  voltage 
developed  in  one  winding.  The  dc  at  the 
stator  common  is  produced  by  three-phase, 
half-wave  rectification,  however,  and  so  its 
ripple  frequency  will  be  only  half  that  pres- 
ent on  the  regular  dc  output  (BAT)  terminaL 
Losses  in  the  diodes,  added  to  the  above 
conditions,  result  in  a  dc  voltage  at  the 
stator  neutral  that  is  approximately  half  that 
at  the  BAT  terminal* 

Residual  magnetism  in  the  alternator  field 
is  often  so  low  that  the  output  voltage  will 
not  **build  up*'  until  the  field  is  excited  by 
an  external  12-volt  source*  Once  the  alter- 
nator is  running  and  developing  power  it 
can  be  kept  self  exciting.  If  the  alternator 
is  to  supply  dc  to  the  radio  equipment,  it 
is  a  good  idea  to  leave  the  storage  battery 
connected  to  smooth  the  ripple  in  the  alter- 
nator output  With  such  an  arrangement, 
any  type  of  automotive  alternator  regulator 
should  work  satisfactorily.  If  the  alternator 
is  used  to  supply  ac,  it  is  better  to  use  a 
rheostat  for  excitation  contiol  to  avoid  the 
on-off  operation  of  the  regulator.  One  such 
arrangement  is  shown  in  Fig.  6,  The  two 
rheostats  are  10 -ohm,  50- watt  units  and  are 
adjusted  to  produce  the  proper  field  current 
while  limiting  tlie  battery  charging  current 
to  about  1  ampere.  The  lightest  possible  dc 
load  is  recommended  to  avoid  excessive  flat- 
tening of  the  output  waveform.  The  alter- 
nator output  is  a  fairly  good  approximation 
of  a  sine  wave  unless  it  is  supplying  a  heavy 
dc  load,  A  heavy  dc  load  will  cause  the 
output  waveform  to  be  severely  chpped, 
Wlien  the  alternator  is  self  excited  it  is  in 
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a  positive  feedback  situation,  i*e,  as  the  field 
current  goes  up,  tlie  output  voltage  goes  up, 
vvhicli  in  turn  results  in  more  field  current. 
Under  no-load  conditions  the  alternator  volt- 
age could  get  high  enough  to  damage  the 
rectifier  diodes,  so  when  experimenting,  bring 
the  field  current  up  from  a  low  value  rather 
than  down  from  a  high  value. 

Alternators  can  be  used  to  supply  60-Hertz 
equipment.  When  tuining  slowly  enough  to 
develop  60-Hertz  power,  tlie  alternator  will 
be  pretty  ine£Bcjent  and  will  require  more 
field  current  than  is  normal  It  is  best  to 
push  the  speed  (and  frequency)  as  high  as 
the  radio  equipment  will  allow.  Most  radio 
equipment  of  good  design  wil!  operate  well 
on  fiequencies  aiound  100  Hz  if  the  power 
is  supplied  in  the  manner  shown  in  Fig-  7, 
This  kind  of  connection  can  be  easily  made 
to  any  receiver  tliat  is  equipped  with  a  socket 
for  the  supply  of  external  power.  Notice 
that  filament  power  is  supplied  diiectly  from 
the  alternator;  the  filament  winding  becom- 
ing the  transformer  primary;  In  tliis  condi- 
tion the  transformer  is  called  on  to  supply 
only  that  amount  of  power  that  is  required 
for  B-h  and  for  the  rectifier  tube  filament. 
The  reduction  in  total  power  transferred  by 
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Fig,  7.     A   simple   way   to   operat©   radio    equipmant 
from   low-vol+age   alternafor  ac. 


Fig.  8-  Method  of  bringing  leads  out  of  the  alter- 
nator housing   without  drillmg    holes   In   if. 

the  power  transformer  is  one  of  the  reasons 
that  the  equipment  tolerates  the  higher  fre- 
quency so  well 

The  arrangement  shown  in  Fig*  7  can  also 
be  used  well  with  400-Hertz  equipment*  This 
is  a  particularly  promising  field  for  experi- 
ment since  400-Hertz  power  transformers  of 
the  highest  (Militar>'  Spec.)  quality  are  avail- 
able at  rock-bottom  prices.  They  are  a  lot 
hghter  than  60-Hertz  transformers,  too.  When 
nsing  the  arrangement  in  Fig.  7^  be  sinre  to 
isolate  the  alternator  frame  electrically  from 
tlie  radio  equipment  The  more  ambitions 
experimenter  may  want  to  isolate  one  alter- 
nator winding  for  use  with  the  rectifier  for 
field  supply  and  use  the  other  two  for  ac 
supply.  Fig.  8  is  a  photograph  showing  how 
leads  from  the  neutral  and  the  three  phases 
can  be  brought  out  of  an  alternator  without 
drilling  the  case  or  mounting  any  additional 
terminals  on  it.  While  much  of  the  foregoing 
presumes  that  the  alternator  will  be  driven 
by  a  small  engine,  it  can  also  be  mounted  on 
an  engine  block  as  a  special  supply  for 
mobile  operation,  W'atch  for  wide  voltage 
swings  if  this  is  done,  and  provide  for  pro- 
tection of  400-Hertz  equipment  against  ex- 
cessive currents  that  can  flow  if  the  frequency 
drops  radically. 
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Visual  Monitoring  of  Remote  Carriers 


What  does  your  CW  signal  look  like? 


If  I  make  it  known  during  a  QSO  that  I 
have  a  panadaptor  (Heath  Ham-Scan  HO- 
IS), I  am  nearly  always  asked  to  check 
keying  characteristics;  or  if  on  phone,  which 
I  use  on  occasion,  I  am  asked  to  ehedc  modu- 
lation. The  Ham-Scan  can  do  neither  of 
tliese  tilings.  However,  the  tliought  occurred 
that  keying  and  modulation  could  be  checked 
if  one  could  take  a  look  at  die  other's  car- 
rier^ and  a  handy  place  to  look  at  an  incom- 
ing carrier  is  at  the  last  if  stage  before  de- 
tection— so  tliat's  where  we  look. 

Modulation  checks  are  easy  to  make  and  I 
oblige.  Inasmuch  as  hams  aie  human  and 
they  want  only  compliments,  I  suppose  this 
is  a  mistake*  If  you  want  a  fast  "73  e^  cul", 
tell  him  tliat  he  is  splattering  all  over  the 
place.  On  the  other  hand,  why  not  let  him 
earn  a  pink  ticket  on  his  own? 

However  J  the  main  discourse  here  is  CW 
keying  characteristics.  Keyed  carriers  can 
be  studied  at  leisure— you  needn't  be  in 
QSO  with  anyone*  Just  turn  on  your  receiver 
and  scopCj  tune  around  the  CW  portions 
of  the  band  and  watch.  Ill  describe  the  cir- 
cuitry to  accomplish  this  a  lilde  laten 

There  are  almost  as  many  different  sig- 
nals on  the  air  as  diere  are  stations.  I  would 
suggest  that  whenever  Official  Observers 
send  their  friendly  QSL's,  they  would  in- 
clude a  sketch  of  the  offender's  signaL  This 
would  present  more  fact  than  opinion.  The 
picture  might  suggest  a  fault  to  the  signaFs 
owner  that  he  had  been  suspecting,  but  not 


worrying  about  because  all  his  reports  were 
T9.  ' 

There  seems  to  be  an  ideal  keyed  form 
Hsted  in  the  ARRL  Harulhook^  and  it  looks 
like  this: 


Fig.  L 

In  searching  around  for  this  ideal  shaping, 
only  one  signal  was  found  which  was  shaped 
thus,  and  it  wasn't  a  ham  station,  not  even 
a  commercial,  it  was  NSS.  Not  even  WlAW 
can  boast  of  the  si^al  shape  that  it  recom- 
mends; there  is  much  left  to  be  desired. 

The  nearest  approach  that  could  be  found 
to  tlie  ideal  looks  like  this; 
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The  slope  of  the  leading  and  trailing 
edges  suggests  an  absence  of  clicks.  The 
carrier  is  smooth  with  no  htim  moduIatioB, 
It  is  crisp  and  clean,  and  easy  and  pleasant 
to  copy— assuming,  of  course,  that  the  pad- 
dle manipulator  is  doing  a  good  job.  There 
are  quite  a  few  of  these  signals  around  I  am 
happy  to  report,  but  percent  age- wise  they 
are  far  too  few.  There  is  one  thing  the  foi-m 
will  not  reveal— a  chirpy  signal.  Tt  can  have 
good  form  and  still  sound  poorly. 

Another  signal  appears  thus; 


I 


Fig,  3. 


This  signal  sounds  good.  Matter  of  fact,  it  is 
hard  to  tell  it  from  tlie  previous  signal  It 
suggests,  liowever,  that  the  power  amplifier 
power  supply  regulation  leaves  something  to 
be  dt  sired*  There  are  quite  a  few  of  these 
signals  on  the  air. 

Here's  one  that  probably  does  not  gener- 
ate broadband  clicks^  but  does  tend  to  sound 
clicky-thumpy. 


'                1               1 

III                                                                                         1 

1 '          I                                                                                             ;' 

1                                              '         ' 

1                                                                                       ' 

1                        ;                                              1 

1                   1        'I      , 

■        1                   ■'     '    ,  , 

Fig,  4- 

It's  liard  to  describe,  it  seems  overly  crisp. 
However,  for  a  QRQ  hound,  1  think  I  would 
prefer  it  to  some  of  tlie  softer  signals.  The 
leading  edge  hits  you  with  a  loud  bang  and 
assists  in  resohing  tlie  characters  at  Hgli 
speeds,  I  am  unable  to  diagnose  the  reason 
for  this  particular  shape  except  perhaps  tliat 
somewhere  in  the  transmitter  there  is  a  regu- 
lated power  supply  which  loses  control  when 
the  key  is  depressed,  then  begins  to  recover 
about  the  time  the  key  is  let  up. 


Though  this  may  not  look  it,  it  has  a  pleas- 
ant and  crisp  sound,  and  is  free  of  clicks. 


I  ii 
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Fig-  5. 

It  is  very  similar  to  Fig,  3  except  it  is  modu- 
lated by  a  test  pest  who  has  his  key  down 
for  a  long  period.  The  scalloped  edges  pro- 
duce the  audible  beat  which  adds  to  the 
pleasant  sound  (to  me). 

Here    is    one    that's    hard    to    figure.    No 
chcks,  no  tliumps— sounds  clean  and  crisp. 


I  Iff  I 
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Fig*  6* 

Fig.  7  will  drive  you  frantic*  This  really 
>liuiikl  not  be  pemiitted  on  the  air.  The  clicks 
were  heard  15  kHz  each  side  of  the  center 
frequency— in  spite  of  a  500  Hz  filter. 


I 
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Fig.  7, 

Here's  a  real  shame.  The  main  body  of  tliis 
pulse  looks  like  the  ideal,  How^ever,  para- 
sitics  are  probably  messing  tlie  front  of  the 
pulse,  then  stopping  until  after  the  pulse  is 
terminated.  But  what  are  those  blobs  trail- 
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ing  the  main  body? 


m  "*' 


Fig.  8. 

Perhaps  it  is  relay  bounce  if  keying  relay 
is  used,  I  seem  to  recall  that  this  particular 
operator  said  something  about  time  sequence 
keying  wliich  might  rule  out  tlie  keying  relay 
in  the  amplifiers.  "Wliatever  it  is,  it  sure 
messes  up  another  felIow*s  QSO  even  15 
kHz  away. 

What's  this  mess?  Actually^  it  is  a  noisy 
signal,  probably  with  excellent  keying  char- 
acteristics, riding  on  the  QRN— deep  grass 
for  sure,  but  surprisingly,  tliis  signal  was 
very  easy  to  copy.  I  would  have  given  it 
a  539. 


Fig.  9. 


10  shows  a  thumpy  and  mushy  signal. 
I'm  sure  it  is  click  free,  but  this  is  really 
hard  to  copy,  and  this  particular  one  had 
chirp  to  boot 


Fig.  10. 

If  the  owner  of  this  form  could  see  his 
own  signal  (ARRL  Handbook  shows  liow), 
Ym  sure  he  would  try  to  do  something  about 


it.  However,  the  listener  to  whom  this  signal 
was  directed  gave  the  owner  a  589.  Like 
Linus'  blanket,  indiscriminate  589*s  make  for 
false  securitv* 

Here's  one  that  can  boast  of  a  good  regu- 
lated power  supply  and  plenty  of  key  click 
filtering— as  a  matter  of  fact,  the  ounier 
seems  to  have  gone  overboard  in  trying  to 
eliminate  key  clicks. 


Fig,  I  I. 

It  is  too  mushy  and  very  hard  to  copy 
because  one  pulse  trails  off  into  the  next  one, 
producing  an  undulating  sort  of  sound  which 
is  hard  to  define,  and  hard  to  copy  beyond 
10  words  per  minute.  It  has  to  be  heard 
while  seen. 

Fig.  12  shows  the  same  pulse  as  in  Fig.  2^ 
The  difference  is  that  for  Fig.  12,  the  AVC 
was  turned  on.  It  can  be  seen  that  the  AVC 
action  has  reduced  the  gain.  The  point  is, 
when  looking  at  CW  signals,  keep  the  AVC 
off.  Otherwise,  you  will  be  adding  character- 
istics to  the  signal  that  do  not  exist. 


Fig.  12. 

Here  is  a  dandy.  Fig,  13  developed  very 
early  in  tlie  design  of  the  receiver  modifica- 
tion. Actually  these  wiggles  were  the  only 
tilings  to  be  seen  for  a  while. 


Fig.   I3p 
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While  trying  to  figure  out  this  sausage 
pattern,  the  answer  came  unexpectedly.  My 
wife  had  come  into  the  shack  to  make  some 
comment  about  chores  still  waiting  to  be 
done.  I  turned  down  Llio  audio  to  lieai'  what 
she  had  to  say*  Later,  as  I  looked  back  at 
tlie  scope  to  continue  my  observations,  the 
sweep  had  sbaightened  out.  This  was  pretty 
frustrating  because  it  sure  looked  like  some- 
thing intermittent  had  developed.  I  turned 
the  volume  back  up  to  listen  to  the  signal, 
and  there  was  the  sausage  again.  The 
crookedness  was  proportional  to  the  volume. 
Volume  down,  straight  sweep;  volume  up, 
baloney.  Poor  regulation  in  the  B-|-  line  of 
my  receiver  was  the  cause. 

May  I  suggest  tliat  you  keep  these  pictures 
handy  and  if  we  ever  bump  into  each  other 
(low  end  of  80  early  evenings),  I  will  be 
happy  to  tell  you  vv^iat  kind  of  signal  you 
have  by  saying  that  it  is  similar  to,  or  exactly 
like  figure  so  and  so.  If  you  bump  into  some- 
one else  who  has  made  this  modification, 
let  liim  tell  you  what  you  look  like.  It's  fun 
watching    the    characters    as    you    hsten    to 

them- 

So  far  all  tlie  discussion  has  been  on  CW 
characters,  mainly  because  there  is  such  a 
variety,  and  it  is  my  prime  interest.  How- 
ever, don't  discount  the  AM  aspect.  The 
modulated  carrier  envelope  is  a  pleasure  to 
watch— you  can  tell  your  QSO  exactly  how 
he  is  modulating,  and  on  AM  you  can  leave 
your  AVC  on^  or  off,  as  you  wish»  SSB  signals 
are  easy  to  monitor.  Flat  topping  is  very 
apparent.  You  can  do  all  the  monitoring  as 
shown  in  the  Handbook,  In  addition,  you 
can  monitor  the  other  guy's  carriers  where 
the  Handhook  indicates  only  how  to  moiiitor 
your  own.  Do  you  like  trape2:oid  patterns? 
Just  plug  the  audio  into  the  horizontal  ani- 
phfier. 

Now  for  the  technical  details.  I  said  earlier 
that  a  good  place  to  look  at  a  carrier  was 
at  the  last  if  stage  before  detection. 

A  cathode  follower  is  added  to  the  re- 
ceiver. Inasmuch  as  this  circuit  presents 
about  a  30-megohm  load^  the  loading  of  the 
if  is  negligible.  As  a  result  of  tliis  connec- 
tion, no  trimming  or  touching  up  of  the  last 
if  is  necessan.  The  outi^ut  of  the  cathode 
follower  is  brought  out  to  a  phone  jack  in- 
stalled in  a  convenient  place.  Because  the 
output  impedance  of  tliis  follower  is  approx- 
imately 180  ohms,  plain  imshielded  wire  was 
used  betw^een  the  cathode^follower  output 
and  tlie  phone  jack,  keeping  the  wire  close 
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Fig*    14^    Cathode   follower   circuH   which    is    used 
ijolafe    the    last    !f    stage    from    the    oscilloscope. 

to  the  chassis,  and  not  over  a  foot  lorig. 

Between  the  phone  jack  and  the  veitieal 
input  of  yuur  scope,  use  a  piece  of  RG-58, 
Plain  shielded  wire  will  work  fine  if  your 
second  if  is  50  kHz  as  are  most  double  con- 
version jobs.  Assuming  that  you  use  as  much 
as  six  feet  of  plain  shielded  wire  to  connect 
your  scope,  about  300  pF  of  shunt  capacity 
will  be  added  across  the  cathode  follower 
output  Sounds  like  a  lot,  but  300  pF  at  50 
kHz  provides  a  reactance  of  about  10,000 
ohms.  When  shunted  across  the  180  ohm 
output  of  the  cathode  follower^  this  will  not 
profhice  any  noticeable  attenuation.  At  455 
kHz,  the  reactance  of  300  pF  would  be  about 
120  ohms.  When  shunted  across  tlie  follower 
output,  the  attenuation  would  be  quite  no- 
ticeable, but  it  will  still  work.  However,  if 
your  scope  has  lots  of  gain  nt  455  kHz,  it's 
still  ok.  The  choice  is  up  to  you. 

Your  scope  may  need  a  small  modification 
to  produce  a  slower  sweep  than  you  nor- 
mally have,  I  foimd  that  as  low  as  two 
sweeps  per  second  is  very  useful.  The  scope 
on  the  W3RMI  operating  console  is  a  three- 
inch  Heath  Model  10-21  with  a  bandwidth 
of  200  kHz,  more  than  adequate  to  handle 
50  kHz  signals.  A  capacitor  and  switch  were 
added  to  produce  the  slow  rate^  as  shown 
in   Fig.   15. 

,  ,  ,  W3RMI 
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Fig.    (5,   Adding   a   capacitor   to   the   scope*s   sweep 

circuitry  to  slow  down  the  trace  for  CW  monitoring. 


AUGUST  1967 


33 


How  Much  Power  Are  You 


Francis  Ndtali  KZDXO 
44  Garden   Raad 
Buffalo^  Naw  Yprk 


Losing  Through  High  SWR? 


This  iirticle  will  show  you  how  to  cal- 
culate the  amount  o£  your  transmitter's  out- 
put power  that  is  being  radiated  by  the 
antenna  and  die  amount  being  lost  in  the 
ftxJline, 

To  perform  this  very  important  calcula- 
tion, all  you  need  to  know  is  tlie  SWR 
and  the  type  o£  coax  you  have  (the  number 
is  printed  on  the  insulation) . 

Before  we  go  into  more  detail^  let*s  con- 
sider why  this  is  important.  First  of  all, 
it  tells  you  how  high  an  SWR  you  can 
tolerate  w  itliout  wasting  most  of  your  power 
melting  ice  off  the  coax.  You  may  find  that 
this  SWR  is  considerably  higher,  or  lower, 
than  you  thought;  this  depends  on  the  fre- 
quency and  the  type  of  coax  you  use.  Second- 
ly, you  can  assume  the  superior  attitude 
of  an  antenna  expert  toward  any  kid  on 
75  meters  who  doesn't  show  the  proper 
respect  for  your  two  letter  call. 

NoWj  how  do  you  measure  SWR?  Well^ 
the  easiest  way  is  to  buy  an  SWR  bridge 
such  as  those  distributed  by  Heathkit^  Knight, 
Laffeyette,  etc.  These  bridges  are  all  essen- 
tially the  same;  they  provide  continuous 
monitoring  of  tne  SWR  and  relative  power 
output. 

To  apply  the  following  analysis  to  youi' 
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SWR 
rWEASUriED   AT    TRANSMITTER) 


antenna  system,  first  compute  the  attenua- 
tion of  your  transmission  line  at  the  fre- 
quencies of  interest  when  properly  matched. 
This  is  done  by  looking  up  the  attenuation 
per  100  feet  of  coax  in  Table  1  or  in 
the  Radio  Amateur*s  Handbook  under  Trans- 
mission Lines,  Then: 


A  (Attenuation  in  db 
of  Hne  when  prop- 
erly matched) 


attenuation  per  100 
ft  X  Length  of  coax 
in  feet 

"         loo 


With  this  information  the  %  of  the  input 
power  delivered  to  tlie  antenna  for  a  given 
SWR  can  be  read  directly  from  Fig,  1^  for 
most  antenna  systems. 

If   a   more  exact   answer  is   desired^   use 
the  formula 


Power  to  Antenna 

Power  Output  of 
Transmitter 


^     (S-t-IF  -K^  (S-l)" 

4KS 


Fig*    1*    Ratio    of    power    at    antenna    to    power    at 
transmitfer  versus  SWR, 


Where  S  is  the  SWR  indicated  by  the 
bridge  and  K  is  found  by  referriiig  to  Fig.  2. 

The  SWR  sliould  be  measured  close  to 
the  transmitter  output  connector  for  this 
analysis  to  be  valid. 

As    a   brief    example^    consider    a    station 

that  has  an  80  meter  dipole  fed  with  50  feet 

of  RG-58/U.   Consulting  Table   1,   we  find 

the  attenuation  at  80  meters  to  be  0.8  dB 

.8  X  50 
per  hundred  feet  and  A  =        ^^^        =   A 
^  100 

dR.  If  the  SWR  is  4:1,  Fig.  1  shows  that 
81%  of  the  transmitter  output  power  is  de- 
livered to  the  antenna;  that  is>  about  1  dB 
of  power  is  lost  in  tlie  feedline. 

Consider  a  second  example  where  the 
station  is  using  the  same  feedline  as  above 
to  feed  a  tw^o  meter  beam.  Let's  say  tliat  tlie 
SWR  measured  on  this  band  is  only  2:1; 
this  sounds  like  a  more  favorable  situation 
than  the  one  postulated  in  the  first  example. 
Once  again,  we  refer  to  Table  1  and  calcu- 
late A  =  3*5  db.  Fig,  1  shows  that  only 
22%  of  the  power  is  delivered  to  the  an- 
tenna. 
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Typ«  of  Coax 

Attenuation  per  100  ft. 

in  dB 

RG-B/U.  R&-9JtA 

RG-tO/U,  RG-II/'U 

3.5  MHz 
.38 

7.0  MHz 
.53 

)4  MHz          2[  MHx 
.75                  .92 

26  MHz 
I.I 

SO  MHi 

144  MHz 
2.6 

RG-5fl/J 

.8 

1.2 

1.75                2.2 

2.6 

3.& 

7.0 

Table   I — Attenuation  of  coax  lines  per  hundred  feet 


If  we  use   the  equation  given  to  do  tlie 
same  problem^  we  have 


Power  to  Antenna 


Power  Output  of    — 
Transmitter 

9-5.06 


_   (3)^ -(2,25)2  (IF   _ 


4(2)  (2,25) 


18 


—       tJU^ 


The  value  K  =  2.25  was  read  from  Fig.  2. 
These  examples  show  that  there  is  no 
guesswork  or  magic  associated  with  SWB, 
and  much  of  the  confusion  on  the  subject 
is  unwarranted. 


Q  I  Z  3  4  *  ©  7     * 

A    (ATTENUATION     OF    COAX    WHEN    MATCHEOJ     IN    dB     (f^xj) 

Fig,  2.   Attenuation  of  coax  versus  factor   K* 


This  analysis  has  some  interesting  results. 
For  instance,  if  tlie  antenna  were  discon- 
nected from  tlie  feed  line  uf  example  two. 
Fig.  1  shows  that  the  SWR  bridge  would 
read  an  SWR  of  only  2,6;  a  deceptively  low 
reading  considering  that  all  the  power  is 
being  lost  in  the  f  eedline. 

On  the  other  hand,  the  operator  of  the 
station  postulated  in  example  one  would 
lose  less  dmn  3  dB  uf  power  with  an  SWR 
oflO:l[ 

The  moral  is,  don't  be  fooled  by  guess- 
work and  generalizations;  compute  the  pow- 
er you  are  losing  at  your  installation  on 
your  favorite  frequencies,  and  decide  if  you 
have  an  SWR  problem- 

One  note  of  caution;  high  SWR's  often 
make  the  transmitter  difficult  to  load  and 
excessive  rf  voltages  may  be  created  at  high 
power  levels.  ,  .  .  K2DX0 

1,  Stewart,  John  L*.,  •^Circuit  Analysis  of  Trans- 

tnisslon   Lfines/'   John   Wiley   and   Sons,    Lnc., 

New  York* 
2-  Everett  and  Anner,   "CommunicatloTis  KnR^i- 

neerlng-,"     3rd    Edition,    McGraw-Hill,     New 

Yorkp 

3.  The  Radio  Amateur's  HancUiook,  ARRIj. 

4.  Reference    Data    for    Radio    Engineers,     4th 
Edition,  ITT  Corp, 


Break-In  for 

The  VOX  function  far  the  Heathkit  HX-20 
transmitter  may  be  used  for  CW  break-in 
without  making  any  changes  in  the  trans- 
mitter's wiring.  All  that  is  needed  is  an 
audio  signal  from  a  CW  monitor  common 
to  every  CW  man's  shack.  There  are  two 
simple  ways  that  this  may  be  accomplished. 
In  tlie  first  method  the  microphone  is  simply 
hung  beside  the  speaker  of  the  monitor, 
the  transmitter's  audio  gain  control  is  set 
to  the  "CW"  position,  and  the  mode  switch 
placed  in  either  the  "upper"  or  'lower"  side- 
band position*  For  this  the  microphone  ele- 
ment must  remain  open  when  the  push-to- 
talk  switch  is  released.  The  author  found 
it  necessary  to  open  his  microphone  and 
spring  open  the  part  of  tlie  push- to- talk 
switch  that  normally  shorts  the  microphone 
clement  when  the  button  is  released- 

An  alternate  method  is  similar  except 
that   a   part    of   tlie    audio   signal   from    the 
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the  HX-20 

monitor  is  fed  through  a  -01  mF-  capacitor 
and  shielded  cable  to  the  microphone  input 
(pin  no.  1),  A  small  outboard  aluminum 
box  equipped  witli  a  DPDT  toggle  switch 
and  appropriate  microphone  fittings  can  he 
used  to  switch  from  c,w,  to  phone.  No  micro- 
phone tampering  is  necessary  with  this 
method. 

As  long  as  the  transmitter's  audio  gain 
control  remains  in  the  "CW"  position  there 
is  no  signal  distortion  or  1000  Hz  shift  in 
frequency*  The  audio  signal  should  not  be 
taken  from  the  receiver  speaker  since  the 
transmitter  anti-trip  function  will  not  allow 
tlie  receiver  audio  to  operate  the  VOX,  The 
audio  monitor  must  be  one  actuated  by  the 
station  key  rather  than  by  tlie  transmitter's 
rf  output.  (There  will  be  nu  output  until 
the  vox  has  operated  and  turned  on  the 
transmitter). 

.  ,  ,  Arthur  Gillespie  W4V0N 
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Mifce  Goldstein  VEIADH 

9   Edgehill   Road 

Armdale    (HFX),    Nova    Scotia 

Canada 


Using  Totoids  In  Ham  Gear 


More  and  more  amateurs  are  using  toroid  colls  in  their 
construction  projects  —  they  offer  high  Q  and  excellent 
performance  in  a  compact  package.  If  you  haven't  tried 
toroids  yet,  VEIADH  shows  you  how. 


During  the  past  few  years,  use  of  the 
toroid  core  in  winding  inductors  and  trans- 
formers has  become  incxeasingly  populm* 
Once  used  primarily  in  telephone  and  tele- 
type equipment,  and  some  dc-dc  converters, 
the  toroid  core  can  now  be  found  in  a  great 
deal  of  contemporary  soUd-state  electronics. 

The  advantages  of  using  toroid  cores  are; 
high  Q  in  a  small  size,  a  winding  scarcely 
affected  by  external  fields,  and  tight  cou- 
pling of  transformer  windings.  The  disad- 
vantages are  that  the  ferrite  cores  are  sub- 
ject to  temperature  changes  (more  on  tliis 
later)  and  a  little  inconvenient  to  mount 
on  a  chassis. 

Since  coils  wound  on  toroid  cores  are  in- 
sensitive to  external  fields  (compare  the 
permeability  of  ferrite  wth  tliat  of  air!), 
it   seems   that   the   coil   must   be   measured 


Fig-  I-  A  toroidal-core  of  six  turns.  When  using  +o- 
roids,  there  is  no  such  thing  as  half  a  turn — if  the 
wire  goes  through  the  center  of  the  core,  the  turn 
counts  as  one  full  turn. 


on  an  inductance  bridge^,  since  coux3l[ug  to 
a  grid-dip  meter  is  not  practicaL 

Toroid  cores  are  available  in  sizes  rang- 
ing from  at  least  a  foot  to  less  than  JJ 
inch  in  diameter.  The  basic  material  of  the 
core  is  ferrite,  a  high-permeability  material 
made  up  from  several  magnetic  materials 
and  a  binder.  It  is  important  to  note  tliat 
there  are  many  different  grades  of  ferrite 
used  in  these  cores,  all  with  different  elec- 
trical  eb a ract eristics.  To  design  around  these 
eores^  one  must  obtain  manufacturers'  data 
on  the  type  of  core  at  hand.  If  the  cores 
obtained  are  unknown,  (scromiged  com- 
ponents don't  always  come  with  spec  sheets!), 
grab  some  wire  and  head  for  the  nearest 
inductance  bridge.  Some  cores  are  good  to 
100  kHz,  while  others  are  used  up  to  50 
MHz,  so  assume  nothing. 

There  are  several  things  one  should  keep 
in  mind  when  using  toroid  cores; 
1,  For  a  loop  of  wire  to  be  counted  as 
a  turn  on  a  toroid  core,  the  wire  need  onlv 
pass  tlirough  tiie  center  of  the  core.  There- 
fore, there  is  no  such  tiling  as  a  half-turn 
on  a  toroid  core.  Each  time  the  w^ire  passes 
through  the  core,  a  complete  turn  has  been 
wound.  If  we  remember  that  magnetic  lines 
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[!  of  force  tend  to  be  self-completing,  this  is 
easily  tmderstuod.  Fig.  1  illustrates  this  con- 
cept of  turns  throngh  the  center-  The  coil 
shown  in  Fig.  1  is  a  six-turn  coil,  not  a  five- 
turn  coil  as  it  fii'st  appears  to  be, 
2*  Ferrite  cores  have  a  tendency  to  change 
tlieir  electrical  characteristics  witli  changes 
in  temperature.  One  mannfacturer  states  that 
for  a  selection  of  toroid  cores  popular  in 
industrial  rf  work,  the  percent  change  in 
permeabihty  per  degree  Centigrade  varied 
from  .01%  to  0.5%,  depending  on  core  ma- 
terial While  this  variation  does  not  appear 
exttcme,  it  means  tiiat  oscillators  using 
tor  Olds  in  the  frequency-determining  cir- 
cuits will  drift,  and  sharp  tuned  circuits  will 
drift  out  of  resonance  *^, 

If  it  is  necessary  (or  desirable)  to  use 
toroid  cores  as  the  core  of  a  high-Q  coil, 
and  drift  must  be  considered,  one  can  use 

I  varactor  diodes  and /or  tempera tt ire  cora- 
pensatiug  capacitors  to  correct  iur  drilt,  A 
much  simpler  solution  is  to  use  a  much 
higher  Q  coil  than  is  actually  required,  tlien 
pad  the  coil  with  resistance  to  decrease  the 

"  Q  to  a  desired  value.  The  drift  tendencies 
are  padded  by  tlie  resistance  as  well.  The 
resistance  may  be  put  in  series  with  the 
coil  or  in  parallel  with  it.  If  I  may  delve 
into  higher  mathematics  for  a  moment,  the 
exact  method  of  calculating  the  needed  re- 
sistance will  become  clear.  Considering  the 
case  of  the  series  resistor  first,  let's  assume 
that  we  require  a  10  mH  inductance  witli 
a  Q  of  10.  As  long  as  the  coil  we  iatend 
to  pad  has  a  much  higher  Q  than  the  de- 
sired Q,  we  can  ignore  the  coil  resistance* 
Assume  we  measined  our  coil,  and  it  meas- 
ured 10  mH  inductance  with  a  Q  of  50. 
What  resistance  do  we  put  in  series  with 
the  coil  to   decrease  the  Q  to   10? 


rtiAflea      -^ — 


6.28  fL 

Q 


\V 


I 


f  =  Operating    frequency    of    coil 

in  MHz. 
L  =   Coil  inductance  in  H, 
Q   =   Desired  Q  of  the  finished  coil 


Substitute  the  proper  values  into  the  equa- 
tion,  grind   out   the   answer   and   you  have 

^For  the  temperftture  range  normally  encountered  in 
nmatf^ar  equipment,  particularly  solid-state  nnits^  the 
drift  cont^ibut^?d  hy  tte  toroid  rore  will  ustially  he 
Lnsignificftnt  when  compared  to  the  other  devices  in 
the  eircuit.  ed, 
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(A) 


(B) 


Ftg.  2,  Winding   a   liTgh-frequency  transformer  on   a 
toroid  core, 

the  required  value  of  series  resistance- 

Nov^,  let's  consider  the  case  of  a  resistor 
in  parallel  with  the  coil.  This  will  probably 
be  the  most  popular  case,  as  putting  a  re- 
sistor in  series  with  a  coil  usually  fouls  up 
some  dc  circuit  in  the  process.  This  might 
be  a  good  place  to  mention  that  these 
parallel  tuned /padded  circuits  are  dandy 
for  broadband  untuned  circuits  in  trans- 
mitters, receivers,  and  converters.  To  de- 
sign such  a  circuit,  first  determine  the  values 
of  capacitance  and  inductance  that  resonate 
at  the  center  of  the  band  to  be  tuned.  Then 
determine   the  necessary   Q   of  the  circuit: 


Q  = 


f 

Bw 


where    f     =  Center    frequency    of    desiied 

band  in  MHz, 
Bw  =  Width  of  the  desired  band  in 
MHz. 

Having  found  our  desired  Q,  we  need  to 
kiiow^  tlie  parallel  iL^sistance  across  tlie  coil 
to  provide  the  desired  Q. 

Rparali*!      =     6.28     fLQ 

where  f,  L,  and  Q  have  the  same  values  as 
the  series  resistance  equation. 

Perhaps  I  should  point  out  tluit  unpadded 
toroid-core  circuits  are  dandy  for  high-Q, 
sharply  tuned  high-frequency  circuits  in  re- 
ceivers, Toroid  cores  are  also  very  useful 
in  constructing  transformers  for  other  liigh- 
frequency    uses    and    for    dc-dc    converters. 


(A) 

Fig.  3.  A    balanced.    centeMa 
on  a  torord  core. 


(B) 

inductor    wound 
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Fig*  4.  Method  of  connecflng  several  windings  in 
serfes  to  obldin  higher  turns  ratios.  When  doing 
this  however,  the  proper  phase  relationships  between 
windings  nnust   be  observed. 

The  toroid  core  provides  a  means  of  ob- 
taining a  highly  efficient,  easily  wound  trans- 
foimer. 

They  aie  efficient  because  of  the  very 
tiglit  coupling  between  mndings  obtained 
by  intenviiidiijg  the  transformer  windings. 
For  example,  suppose  we  need  a  1:1  trans- 
former, with  ten  turns  on  the  primary  and 
secondary,  for  use  at  high  frequencies. 
Choose  a  toroid  core  useable  at  the  desired 
frequency.  Parallel  two  wires  long  enough 
to  wind  ten  turns  on  the  core.  Wind  the 
ten  turns  and  separate  tlie  leads.  Secure 
the  windings  with  some  Q  dope  and  voih— 
1  ngh-f  I  (Hjueney  transformer.  The  finished 
prodtict  is  ilhistrated  in  Fig.  2. 

If  a  balanced,  center-tapped  inductor  is 
needed,  wind  it  on  a  toroid  exactly  as  tlie 
ti'ansformer  of  Fig.  2  was  wound,  AJter 
separating  the  leads,  join  the  proper  two 
leads  to  obtain  the  desired  center-tapped 
inductor.  See  Fig,  3,  Be  careful  to  connect 
the  x3roper  leads  (one  from  each  end  of 
the  coil)   to  obtain  the  proper  pliase. 

The  method  of  winding  shown  in  Fig.  2 
and  3  is  particularly  useful  if  a  multi-turn 
inductance  or  transfomier  is  recjuired.  For 
exaniple,  suppose  we  requiie  a  transformer 
with  ninety  turns  on  the  primary  and  ten 
turns  on  the  secondary.  Choose  ten  lengths 
of  suitable  wire  long  enough  to  wind  ten 
turns  cm  the  core,  and  wind  tlie  ten  turns 
as  before.  Separate  one  of  the  windings 
and  call  it  the  secondary.  Now,  separate  the 
remaining  windings  and  connect  them  all 
in  series  to  obt^n  the  ninety-tum  primary. 
Be  sure  to  olxscrve  the  proper  phase  relation- 
ships when  connecting  the  primar>^  wind- 
ings in  series.  See  Fig,  4. 

I  am  sure  that  many  other  us«  will  be 
dreamed  up  by  amateurs  for  these  cores, 
but  these  are  a  few  of  the  more  obvious 
ones.  Most  manufacturers  will  readily  sup- 
ply infonnation  for  theii-  products  upon  re- 
quest. The  cores  may  be  cemented  to  a 
chassis  widi  one  of  die  epoxy  cements. 

.  .  .  VEIADH 
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WITH  THE  AMAZING 


TELETYPE  CONVERTER! 


'^mmm^S^^ks. 


AMPLIFIER 
LINEAR 


CHECK  THESE   FEATURES: 

ic  ALL    tl^ANSISTORIZED.    SELF    POW£R£D. 

it   13    SEMICONDUCTOR    CIRCUIT. 

ir  MILITARY   GRADE   EPOXY   CIRCUIT  BOARD. 

ir   RUGGED   CONSTRUCTION, 

it  REVOLUTIONARY  TUNING  INDICATOR.  AS 
ACCURATE   AS   A   SCOPE, 

it  SINGLE  CHANNEL  AND  NARROW  SHIFT 
COPY. 

it  ANTI-FADE    AND    DECISION    CIRCUrTRY. 

it  SELECTIVE  FILTERS  TO  MINIMIZE  GARBLE 
DUE   TO    INTERFERENCE. 

it  TWO  CASCADE  LIMITERS  EMPLOYING  DI- 
ODES   AND   TRANSISTORS, 

RT-WIRED  AND  TESTED    $99.50 

I  will  ship  in  the  48  states  freight 
free!  Write  to  me  for  top  trade- 
in  allowance! 

Bill  Hullquist  K6LOS 

MISSION  HAM 

ELECTRONICS 

3316  Main  Street 

Riverside  3i  California  92501 

Phone  833-0S23  (area  code  T14) 


Comple+a  with 
Eimac  MOOOZ 

$79500 


RF  section  only, 
with  tube        $495 

Power  Supply, 
separate  $300 


Full  power  input  of  2  KW  PEP  SSB— 1000  DC  Watts 
CW-AM*RTTY*  More  than  20  important  advanced 
features*  New  HD  tank  gives  more  output,  especially 
on  10  meters-  More  TVI  suppression*  Most  any  eiciter 
can  drive  to  full  output.   220/1  IS  VAC   operation. 


MISSION  HAM  SUPPUES 


I  „. «.  .^  ™ ... »., 


ORDEk 
TODAY 


I 

I 

I  H 

Nam* 


SHIP  ONE  "STONER"  RT-1  CONVERTER: 
Ser\d  spec  the^t  on  BTI   Linear. 
(PUOTE  Trade  alfowance  for  my,..«« 
Pleaie  send  latest  HAM  flyer. 
Put  m«  OR  your  maMIng  list. 


!■!■  liaiilliillBlllillM  ■■■ 


I  I  1 1  I   l»w^~^l^»»" 


Cplease  print) 


■^^"P^^^""^ 


Call 


Address 
Cily 


■i  ■imil'f!B«*»^^>*'^gl.^ 


State 


(Calif,  orders  add  4%  tax) 


„  Zip 


I 
I 
I 
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Malcolm  Oakes  K6UAW 

fi922  Reading  Avenud 

Los   Angeles,   California  90045 


Solid-State  Alternator  Regulator 


An  excellenf  regulator  for  the  mobile  operator.  It  will  main- 
tain the  system  voltage  within  '/j  volt  even  when  drawing 
I  50  amps  —  provided  your  alternator  can  take  it! 


The  regulator  described  here  was  designed 
mainly  for  use  with  a  40-  or  100-amp  Leece- 
Neville  alternator,  but  tlie  circuit  is  compati- 
ble wath  just  about  any  alternator  made.  If 
you  are  using  the  100  amp  unitj  omit  tlie 
cujTent  limiting  pot  and  connect  your  bias 
wiring  directly  to  the  output  of  tlie  regulator, 
(The  lOO-anip  jobs  have  a  tremendously  low 
source  resistance  and  current  hmiting  protec- 
tion is  never  requited*  However,  fuses  are  ad- 
visable.) If  you  have  a  mechanical  regulator^ 
the  best  place  for  it  is  the  round  file.  These 
gadgets  offer  poor  regulation  and  always 
choose    to    fail    when    you're    in    Timbuktu. 


OKumoM 


Fig.  L  Circutf  diagram  of  fhe  soiid-staTe  automotive 
voltage  regulator.  This  circuit  will  provide  excellent 
regulation  to  over  100  amperes.  Although  it  was 
designed  for  use  with  Leece-Neville  alternators^  it 
will  work  with  Just  about  any  alternator  made. 
Transistor  types  may  be  chosen  by  referring  to 
Table   L 


Moreover,  it  would  cost  twice  as  much  for  a 
mechanical  unit  which  would  do  the  same  job 
as  this  transistorized  unit. 

In  my  car  the  regulator  performs  as  fol- 
lows: llie  system  voltage  from  the  alter- 
nator does  not  vary  more  than  Vm  volt  from 
0  to  70  amps.  From  70  to  120  amps  the 
voltage  drops  a  total  of  34  volt.  At  150 
amps  out,  the  voltage  is  down  only  %  volt 
from  the  nominal  setting,  Rmniing  the  al- 
ternator over  100  cunps  for  a  period  exceed- 
ing 5  seconds  is  not  recommended.  The 
alternator  will  take  it,  but  the  rectifiers 
are  not  only  expensive,  they  are  cuml:jer- 
scme  to  replace! 

Construction 

I  built  my  regulator  on  a  sheet  of  fiber- 
glass breadboard  material.  However,  con- 
sti'uctiun  is  not  critical,  so  build  it  in  or 
on  anything  you  like.  Make  sure  to  heat 
sink  Q3  and  Q4.  Be  sure  the  heatsinks  are 
e3^osed  to  free  air.  Heat  sink  Q3  as  though 
it  were  to  radiate  2  or  3  w^atts,  and  Q4 
10  to  20  watts  J  and  you  will  be  in  good 
shape. 

The  circuit  is  designed  so  that  you  can 
use  either  geiTnanium  or  silicon  transistors 
anvnvhere  in  the  circuit  Table  1  shows 
recommended  tiaasistors  of  both  types. 
Transistors  Q3  and  Q4  will  no  doubt  be  the 
most  expensive,  so  use  germanium  if  the 
cost  of  silicon  is  prohibitive.  Under  no  cir- 
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cumstances  use  gennanium  transistors,  how- 
ever, if  you  drive  in  an  extremely  liot  climate 
or  through  deserts.  Silicon  transistors  can 
withstand  2  to  4  tinies  the  temperature  of 
a  comparable  gennanium  type. 

fnsfallation 

Once  constructed,  install  the  regulator 
under  the  hood,  preferably  in  front  of  the 
radiator  so  that  it  is  cooled  by  virgin  air 
rather  than  warmed  air.  On  a  hot  day  the 
temperature  under  the  hood  of  a  car  is 
typically  200 °F.  Connect  the  output  of  the 
regulator  (ground  and  the  collector  of  Q4) 
to  the  bias  winding  of  your  alternator.  Tliis 
winding  is  sometimes  referred  to  as  the 
"excitation  coil".  Time  to  connect  12  voltsi 
Select  a  point  that  is  turned  on  and  off 
by  the  ignition  switch,  fused  and  easily 
capable  of  delivering  3  amps.  Such  a  point 
is  obtainable  at  the  main  fuse  block  in 
yom-  cai.  Be  sme  to  provide  a  good  ground 
for  the  regulator- 
Adjustment 

Connect  an  accurate  voltmeter  across  the 
battery.  Throttle  the  engine  up  to  about 
1200  rpm  and  adjust  the  regulator  for  a 
system  voltage  of  about  13,5  volts.  If  you 
are  using  the  current  limiter  pot,  be  sure 
it  is  in  the  **shorted  position"  before  making 
the  above  adjustment.  There  is  nothing 
magic  about  Uie  number  13,5;  in  fact,  you 
should  use  the  low^est  value  that  will  still 
maintain  a  good  charged  condition  on  your 
batterv.  After  establishing  the  above  poten- 
tial,  it  is  time  to  adjust  the  current  limiter 
pot  if  you  are  using  it.  Turn  on  eveiything 
you  normally  use  in  the  car:  lights,  ham 
rigs,  etc.,  but  do  not  exceed  the  maximum 
current  you  feel  your  particular  alternator 
can  safely  deliver.  Now,  with  the  current 
limiter  pot,  adjust  for  a  system  potential 
of  about  12,4  volts.  Further  current  will 
now  be  drawn  from  the  battery  instead 
of  the  alternator. 

Circuit  Analysis 

All  high  quality  voltage  regulators  de- 
pend on  a  difference  amplifier  of  some  sort. 
In  this  case  Qj  and  Q2  serve  the  same  pui- 
pose  but  are  complementary;  Q3  and  Q4 
further  amplify  and  increase  the  open-loop 
gain  of  the  regulator  to  an  extremely  higii 
value.  The  alternator  in  the  feedback  path 
back   a  value  of   E^^   to   tlie  voltage 


ouTPvr 


(A)  C8) 

Fig,  2.  Bloct  diagram  of  the  solid-state  alternator. 
The  system  used  closely  resembles  the  simple  dc 
feedback  amplifier  In  A*  In  this  type  of  amplifier, 
the  gain  closely  approaches  Rj/R^:.  If  the  gain  is 
very  high,  the  regulator  in  B  will  not  allow  the 
preset  voltage  to  change  until  the  alternator  is  no 
longer    capable    of    delivering    the    required    current. 

divider  in  the  regulator.  Fig.  2  demonstrates 
how  this  s>'stem  resembles  a  dc  feedback 
amplifier.  An  ordinary  feedback  amplifier 
is  also  shown. 

If  the  ratio  of  R^  to  R^  is  quite  small 
compared  to  the  open-loop  gain  of  the  ampli- 
fier (amplifier  gain  without  feedback),  then 
the  gain  will,  in  fact,  nearly  approach  the 
ratio  Ri/IU  At  tliis  time  one  can  appreciate 
the  illustration  in  Fig-  2  and  it  should  be 
evident  that  if  the  open-loop  gain  is  tre- 
mendously high,  the  regulator  (amplifier 
if  you  like)  will  not  allow  the  preset  voltage 
to  change  until  such  time  that  the  alterna- 
tor is  no  longer  capable  of  delivering  the 
required  current.  The  .1  f^F  capacitors  pro- 
vide regulator  stability  since  they  apply 
local  degeneration  at  a  relatively  high  fre- 
quency. The  1N645  diode  protects  the  out- 
put transistor  when  you  shut  off  your  igni- 
tion*  This  stops  liie  large  negative  inducti\e 
surge  which  mfglit  conceivably  achieve  a 
value  of  600  volts  open-circuited.  Any  recti- 
fier you  have  on  hand  that  can  handle  an 
amp  should  do  the  job- 

.    ,    ,    K6UAW 


Table 

f 

Transistor  Type 

Silicon 

Germanium 

Px 

NPN 

2NI7II    1 

None  recommended* 

Qi 

PNP 

2NII32 

None  recommended* 

9« 

NPN 

2N657 

2N3738 

2N3739 

None  recommended* 

Q. 

PNP 

2  N  3790 

2NI74,  2NI537. 

2N3789 

2N36)I,  2N36I2 

# 


No  germanfuiTj  transistors  are  suggested  for 
fpi,  Qj  and  Qz  because  :>::c client  silicon  units  should 
cost  less  thao  $6.00.  If  yoj  use  silicon  all  the  way 
through,  the  cost  should  be  less  than  $13.00  total. 
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John  E.  Boyd    WA0AYP 

RFD  I 

Egan,  South  Dakota   57024 


The  Great  Dipper 

A   versatile  transistor  emitter-dipper  for  the  VHF   man 


Test  equipment  is  essential  in  the  ham- 
shack^  as  those  of  us  have  found  when  we 
attempted  to  get  that  new  piece  of  home- 
brew perking  for  the  first  time.  One  of  the 
most  useful  pieces  of  test  eqmpment  is  the 
grid  dip  oscillatar  or  simply,  the  GDO;  be- 
sides being  relati\  ely  inexpensive,  it  is  partie- 
tilarly  versatile-  Need  an  indicating  absorp- 
tion wave  meter?  The  CDO  will  do  that. 
How  about  a  modulated  signal  source?  It 
handles  that  too.  If  you  are  interested  in 
discovering  its  whole  variety  of  uses,  why 
not  purchase  one  of  several  books  on  the 
sul)jt'ct.^ 

Every  item  used  in  this  GDO  was  selected 
with  an  eye  toward  the  average  home  build- 
er, Tliere  are  no  parts  which  must  be  spe- 
cially purchased  from  the  West  Indies  Ex* 
port  Company  or  siniilur  outfit.  Nearly  all  the 
parts,  except  for  the  meter,  miniature  pot, 


and  mode  switch,  were  obtained  from  the 
]unkl)ox,  or  rather^  from  several  junkboxes. 
If  you  insist  on  buying  all  new  parts^  total 
cost  of  the  project  will  be  about  $20- 

Circuit  descrip+ion 

The  grid-dip  oscillator,  in  this  case  more 
properly  termed  an  emitter-dip  oscillator, 
gets  its  name  from  the  fact  that  emitter  cur- 
rent in  transistor  Qi  decreases  when  tlie 
tuned  circuit  C|-Li  is  in  resonance  with  a 
nearby  circuit.  This  decrease  is  easily  seen 
by  the  dip  of  the  meter  indicating  pointer. 

When  switched  to  the  diode  position,  B  + 
is  removed  from  the  oscillator  and  the  in- 
coming rf  is  rectified  by  diode  D^^;  the  volt- 
age developed  across  tlie  2k  resistor  is  am- 
plified by  the  meter  amplifier  and  monitored 
by  the  0*1  mA  meter*  In  swdtching  to  the 
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COIL  OATA 

2B-4e  MHi 

5  UZ  TURNS   NO.  22  £  ,  2"  LEADS 

46-105  MHi 

I  1/2    TU^NS    HO.  I@£,  \  5/d'  LEADS 

K>5-2ia  MHi 

3/8"  I  2  t/2"  COPPER  STRAP.  U -SHAPED 


1 


^f 


IpF  (G^MMKIC} 


2N23§e,2N9rS 


2N3©« 


.01 


PHONE$ 


*Qll 
(MllilATURE) 


Fig.  L  Circui+  diagram  of  the  great  dipper.  Note  that  although  the  2N2398  !s  a  PNP  transrstor,  the 
2N9I8  Is  NPN,  and  If  used  as  the  oscillator  transistor,  problems  would  arise  with  voltage  polarity.  The 
diode  Dx  may  be  almost  anything  that  you  have  available.  The  I  pF  gimmick  capacitor  consls+s  of 
M/2"   °f   twisted    wire. 


signal  position  J  BH-  is  removed  from  the 
meter  amplifier  but  applied  to  the  modula- 
tor, and  a  1  kHz  tone  is  available  from  one 
of  the  output  jacks.  In  the  modulated  oscilla- 
tor position^  B-|-  is  reapplied  to  the  oscilla- 
tor, and  the  oscillator  is  modulated  by  the 
1  kHz  tone. 

Like  a  patch-work  quilt,  this  GDO  was 
built  using  circuits  from  already  publislied 
articles  or  books  and  modified  where  nec- 
essary. The  whole  circuit  is  composed  of 
three  separate  entities— oscillator,  meter 
amplifier,  and  audio  tone  generator.  The 
circuit  is  not  paiticularly  critical,  but  lead 
lengths  and  dress  in  the  oscillator  must  fol- 
low good  VHF  practice,  if  stable  VHF  oscil- 
lation is  to  be  niaititained. 

My  operating  time  is  spent  on  the  various 
bands  from  28  mHz  to  432  mHz.  Quite  natu- 
rally^  when  1  discovered  that  the  CDO  would 


not  oscillate  satisfactorily  over  the  entire 
range  from  2  mHz  to  200  niHz,  I  juggled 
values  so  tliat  it  would  oscillate  well  at  216 
mHz  (for  tuning  frequency  doublers  to  432 
mHz);  tlien  I  tried  to  get  as  low  in  fre- 
quency as  possible.  Oscillation  was  vigorous 
to  about  20  mHz,  Coils  and  scales  were  tlien 
made  to  cover  the  respective  ranges.  It  you 
don't  do  any  homebrewing  on  the  VHF 
bands  perhaps  you  will  find  it  necessary  to 
change  the  value  of  the  emitter-collector 
feedl)ack  capacitor,  and  to  juggle  tlie  emitter 
and  base  resistor  values  in  order  to  sustain 
oscillation  at  your  desired  frequencies. 

Construction 

Vector  board  was  used,  mainly  because  I 
wanted  to  experiment  with  component  val- 
ues; however,  a  printed  circuit  would  be  just 
as  good^  especinlly  for  something  such  as  a 


Interna t  construction  of 
ihe  great  dipper,  The 
modulator  and  oscilla- 
tor boards  are  to  the 
rig  ht — the  o  s  c  i  1 1  a  f  o  r 
transistor  is  mounted 
right  neif  to  the  cot 
[aclrs. 


AUGUST   1967 


QmmCK 


MOaXFMR    O- 


+  9    O 


lyCTER  AMRCh 


■m gpF 

I— OH 
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SOLOED  LUG 
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i^TER      PHONES      DIOOE 

MODULATOR  (BACK) 


SOLDER  LU6 


OSCILLATOR 


Fig,  2.     Layout  of  fhe  fwo  circyit  boards  used    ifi  the 
case,   the    circuit   could    be    easily    adapted    to    one 

dub  project.  It  can  be  seen  fjom  the  photo- 
graph that  the  meter  amplifier  and  audio 
oscillator  are  built  on  separate  boards.  This 
is  due  to  the  fact  that  1  built  several  differ- 
ent amplifiers;  the  layout  would  look  neater 
if  they  were  on  the  same  board.  Posit iomng 
of  the  rf  oscillator  and  capacitor  C^  as 
shown  ill  tlie  photograph  is  recommejuled, 
but  the  placement  of  other  parts  is  not 
criticaL 

Fiberglass  board  is  used  as  an  insulator 
for  moxmtiBg  the  banana  jacks  and  phigs. 
It  cuts  and  drills  easily  and  appears  to  work 
fine.  Three  banana  jacks  were  used,  the 
tiiird  jack  being  used  merely  to  provide  me- 
chanical rigidity.  It  could  also  be  used^  if 
necessary,  to  shunt  additional  capacitimce 
across  the  emitter  and  collector  on  the  lower 
frequencies. 

Because  a  sheai'  and  a  brake  were  available, 
I  constructed  my  own  chassis,  consisting  of 
two  U-shaj>ed  pieces  of  ^/m'  aluminum.  Using 
the  GDO  is  a  breeze,  for  it  fits  the  hand 
very  comfortably;  if  placed  on  the  work- 
bench, it  doesn't  roll  off  each  time  it  H 
bumped.    The    completed    case    (IK"    H    x 


TO  2  iiF  CAP.  O- 


MODULATOR  (FRONT) 

great  dipi^er*  Mlihough  iwo   boards  were   used  In  this 
board,  and  even  to  printed  circuitry* 

234"  W  X  6/4'''  L)  is  exceptionally  rigid 
and  imparts  a  reassuringly  sohd  feel  when 
handled.  Commercially  available  miniboxes 
could  be  used  if  you  don*t  have  facilities 
available  for  rolling  your  own. 

In  building  the  rf  oscillator^  keep  all  the 
rf  leads  as  short  as  possible;  especially  the 
short  lead  from  C^  to  Q^  and  from  circuit 
ground  to  chassis  ground.  It  was  found  tliat 
false  dips  could  be  completely  eliminated  if 
a  copper  strap  }^  uide  was  added  from  the 
capacitor  ground  lug  directly  to  chassis 
ground.  Apparently  the  ground  on  the  var- 
iable capacitor  Cj  is  not  quite  good  enough 
at  frequencies  above  100  niHss*  Various 
transistors  were  tried  in  the  oscillator;  the 
PNP  type  2N239S  was  found  to  be  a  good 
perfoi-mer>  as  was  the  NPN  type  2N918. 
Howev^er,  the  use  of  the  NPN  type  could 
lead  to  problems  with  battery  polarity.  Ca- 
pacitor Co  is  a  IM"  length  of  twisted  wire 
positioned  near  the  collector  lead  of  Qx-  This 
slightly  modified  oscillator  circuit  is  from  a 
book  describing,  among  otiier  things,  a  tran- 
sistorized GDO  which  you  may  wish  to  use 
as  a  reference,^ 
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The  three  plug-!n  colls 
for  the  Great  Dipper. 
Three  ranges  cover  from 
28  to  216  MHi.  The  see- 

ond  harmonic  of  216 
MHi  may  be  used  for 
tuning  up  432  MHi  con- 
verters and  such. 


ff 


To  keep  cost  low,  a  0-1  mA  meter  was 
used  in  conjunction  with  a  simple  meter 
amplifier.  If  you  IiaxDpen  to  lia^e  a  0-50  M 
meter  lying  in  the  funkbox,  that  would  work 
equally  \^eIl,  and  the  circuit  could  be  sim- 
plified accordingly.  Several  circuits  were 
built  for  the  meter  amplifier;  the  one  chosen 
was  a  compromise  between  cost  and  per- 
formance, A  germanium  transistor  was  used 
because  it  requires  less  voltage  to  turn  it  on. 
Leakage  is  low,  the  pointer  of  the  meter 
resting  just  off  zero  when  no  coil  is  in  place. 
Further  information  can   be   obtained  from 


&4NANA   PLUGS 


D4AL 


BANANA   OftCKS 


rNSULATOI?S 


CASE 


Fig-  3,  Construction  of  the  plug-in  coil  assemblies. 
The  coil  fornns  were  made  from  the  plastic  con- 
tainers which    hold    Polaroid    print   coater. 


January  1966  73  Magazine,  which  was  the 
source  for  this  circuit.^ 

A  transistorized  audio  tone  generator  is 
coupled  by  a  2  /*F  capacitor  to  the  base  of 
the  oscillator  transistor  for  modulation.  This 
modulated  oscillator  allows  the  GDO  to  be 
used  as  a  versatile  signal  source.  An  output 
jack  is  included  on  the  panel  to  allow  the 
1  kHz  tone  to  be  used  without  turning  on 
the  oscillator.  The  deceivingly  simple  circuit 
was  taken  from  June  1966  73  Magazine.'^ 

There  are  a  couple  of  components  wliich 
not  everyone  will  want  to  duplicate.  One,  the 
sub-miniature  10k  pot  vdth  SPST  switch,  was 
chosen  because  a  very  limited  amoimt  of 
space  was  available;  if  the  unit  is  built  on  a 
larger  chassis,  the  more  commonly  available 
Miff  get  rol  could  be  used.  The  other,  a  four 
position  switch  used  to  select  tlie  desired 
mode,  is  a  29c  varietv  available  from  Lafa- 
yette  or  Radio  Shack.  It  has  a  pecuUar 
switching  arrangement  and  if  you  duplicate 
this  profect,  several  hours  of  experimenting 
could  be  eliniinated  by  following  the  pic- 
torial diagram  included  in  this  article.  A 
disadvantage  of  tins  particular  switch  is  that 
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Fig.  4.     Wiring    the    four-position    slide    switch    for 
the    great   dipper. 
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Fig,  5.  FulUscale  dials  for  the  great  dipper.  If  the 
consfryction  shown  in  the  photographs  is  followed 
closely,    the    cdlibration    of    these    diels    should     be 

Within  several  percent. 

the  meter  does  not  indicate  in  tlie  modulated 
oscillator  position. 

Using  indi\adual  scales  on  each  plug-in 
coil  assembly  greatl)  enhances  scale  leg- 
ibility, reducing  the  chance  of  reading  error 
and  speeding  frequency  identification.  This 
scheme,  however,  is  not  original.  It  was  de- 
scribed in  a  1957  issue  of  Short'tom^e  Maga- 
zine^ and  is  currently  being  used  on  a  com- 
mercial GDO.  It  requires  little  additional 
effort  to  build  the  coil  assembly  in  this  man- 


ner and  is,  to  me,  well  worth  tliat  extra 
effort.  For  want  of  anything  else,  the  coil 
forms  were  made  from  the  plastic  tubes  which 
contain  the  film  coater  supplied  with  each 
roll  of  Polaroid  film* 

Lastly,  ease  of  tuning  is  accomplished 
largely  through  the  use  of  a  1''  skirted  knob* 
Small  knobs  are  simply  too  difficult  to  use 
comfortably. 

Callbra+ion  and   operation 

It  is  best  to  cahbrate  this  GDO  by  listen* 
ing  for  the  oscillator,  modulated  by  the  1 
kHz  tone,  on  a  general  coverage  receiver. 
An  alternate  metliod  is  to  use  another  GDO, 
placing  one  in  oscillate  and  the  other  in 
diode,  tuning  for  either  peak  or  dip.  The 
scales  which  were  used  on  this  GDO  will 
serve  if  parts  and  layout  are  followed  closely. 

To  use  this  unit  as  a  dipper,  place  the 
mode  switch  in  oscillate,  and  place  the  dip- 
per coil  next  to  the  coil  under  test.  The  turns 
of  both  coils  should  be  parallel,  and  not  at 
right  angles  to  each  other.  To  keep  from 
pulling  the  oscillator  frequency,  keep  the  two 
coils  separated  as  much  as  possible,  while 
still  maintaining  a  meter  dip.  This  assures 
that  dial  accuracy  will  be  kept  high.  If  a  coil 
is  inaccessable,  twist  a  pair  of  wires  togeth- 
er, forming  a  two  turn  coil  on  each  end; 
slip  tliis  coupling  link  over  the  two  coils. 
Keep  in  mind  that  a  coil,  when  it  is  in  a 
circuit,  may  not  dip  at  the  same  frequency 
as  when  it  is  out  of  this  same  circuit. 

Conclusion 

This  is  one  of  those  pieces  of  test  gear 
tliat  makes  you  wonder,  when  you  finally 
get  one,  how  you  ever  got  along  without  it. 
Not  only  is  this  GDO  rugged  and  reliable, 
it  is  also  inexpensive  to  build.  The  meter 
exliibits  a  deep  positive  dip  and  no  false 
dips  are  evident.  It  has  become  indispensable 
to  me.  Some  hours  were  spent  optimizing 
values  and  layout  for  my  particular  needs, 
but  the  final  result  justified  tliis  effort*  If 
you're  skeptical,  plug  in  the  soldering  iron 
and  see  for  yourself! 

.  .  .  WA0AYP 
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B.500-SSC  TRANSCEIVER 


The  Complete  Big  Sfation  In  One  Little  Box 


This  is  the  World's  Most  Advanced  Transceiver,  utrtiiing  techniques  that  significantly  extend  the  state  of  the  transceiver  art. 
A  completely  self-contained  unit,  it  provides  superb,  high-efficiency  performance  on  SSB,  CW  and  AM. 


The  B-500-SSB  uses  a  rugged  Elmac  4CX250B.  Power  input  Is  600  watts  PEP  class  ABI  on  SSB,  500  watts  PEP  Input  class  C 
on  CW  and  500  watts  PEP  input  class  C  with  high-level  plate  modulation  on  AM.  The  B-500-AM  plate  modulator  is  an  ac- 
cessory. 3.5  thru  30  MHz  In  8  500  kHz  segments.  See  full  dttails  in  73  Magazine  for  April,  1967,  and  November,  1966. 
Price  $1195.00.  Available,  December  1967. 


28  Durant  Ave. 


L  E.  BABCOCK  &  CO 
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John  Crawford  WA4SAM 

Box  13 

Berryviiie,  Virginia    22611 


A  20— Amp  Power  Supply 

Service  your  mobile  gear  with  this  inexpensive  20  amp 

supply   built  from  surplus  parts. 


When  I  needed  an  inexpensive  variable 
power  supply  for  my  mobile  gear,  I  built  this 
one  with  excellent  results.  I  had  previously 
found  that  commercially  built  supplies  were 
either  too  costly  or  did  not  have  the  current 
requir^nents  I  needed •  Construction  of  this 
supply  centered  around  two  ideas;  keep  it 
as  simple  and  as  inexpensive  as  possible 
whilf^  obtaining  the  highest  power  (my 
ARC-1  draws  15  amps  without  the  autotune 
running).  After  looking  around  a  little,  I 
was  able  to  get  some  high  quality  surplus 
parts  ver>  reasonably  and  tliis  is  the  circuit 
I  finally  ended  up  with.  While  looking  in 
die  vaiious  electronic  catalogues  I  found 
several  components  which  would  have  l>een 
Just  as  good  except  for  price. 

Because  of  the  very  nature  of  surplus— 
here  today,  gone  tomorrow— I  doubt  if  the 
same  parts  I  used  can  be  easily  obtained. 
They  are  included  in  the  parts  hst  merely 
as  a  guide,  I  have  presented  some  alter- 
natives here  to  save  trouble  for  anyone 
wanting  to  build  a  similar  unit. 

Basically,  tlie  circuit  consists  of  a  In'gh 
current,  low  voltage  transformer  with  solid- 
state  rectifiers  and  an  inductive-capacitance 
"L"  filter.  Several  refinements  were  added 
later  to  give  the  circuit  shown  in  Fig.  1. 
A  switch  on  llie  front  panel  (SI)  provides 
up  to  16  volts  or  up  to  30  volts  at  20 
amps   tlirough    a   relay   whicli   changes   the 


The  20«aTnp  power  supply  without  ifs  cover,  in  the 
phofo  the  capacifors  and  two  chokes  can  be  seen 
In   the    rear. 


windhigs  on  the  secondary  of  the  power 
transformer.  Meters  showing  voltage  and 
current  are  provided  and  tlie  voltage  is 
varied  by  means  of  a  small  variable  trans- 
former mounted  on  the  front  panel. 

The  main  component  of  this  type  of  power 
supply  is,  of  course,  the  power  transformer, 
1  obtained  mine  from  John  Meshiia*  for 
$4,50.  The  secondary  consists  of  four  9-volt 
windings  at  ten  amps  each.  Filter  chokes 
T2  and  T3  are  both  ten  amps,  also  from 
Meshna  for  about  a  dollar  each;  or,  a  50-amp 
monster  weighiiig  22  pounds  is  available 
from  Barr\^y  for  $22.00.  1  used  the  others 
mainly  liecause  I  had  tliem  in  my  junk  box. 

If  you  can't  get  a  transformer  Hke  mine, 
the  companion  to  die  above  dioke  is  listed 
in  Barry's  catalogue  at  $27,00,  It  has  only 
one  winding  and  is  rated  at  24  Vac,  50 
amps.  This  would  be  an  excellent  choice 
if  you  are  willing  to  spend  the  extra  money. 
You  could  almost  arc  weld  with  it!  If  you 
don't  need  that  much  power  and  want  to 
spend  less,  Barry's  has  several  different 
high  current  transformers  mid  chokcb  lifted 
from  five  to  ten  dollars. 

Tlie  diodes,  meters,  switches  and  output 
connectors  can  be  found  ahnosi  anywhere- 
I  had  mine  just  lying  around.  The  0-30 
ampere  meter  is  for  a  car  and  was  purchased 
for  a  dollar  from  the  Surplus  Center  in 
Lincoln,  Nebraska.  The  vaiiable  transformer 
is  a  small  two-amp  imit  w^hich  came  out 
of  a  piece  of  fiie-contiol  equipment  and 
varies  the  voltage  on  the  primary  of  the 
power  transformer,  I  already  had  the  cabinet. 

I  used  two  1000  mF,  25  volt  capacitors 
in  series  at  firsts  hoping  they  would  work, 
but  found  m\'  ripple  was  too  high  with  T2 
and  T3  at  .037  henries.  I  had  several  of 
lliese  capacitors  on  hand  and  proceeded  to 
iituff  them  in  the  cabinet  wired  in  series- 
parallel    until    I   had    sixteen    totalling   8000 

^Meshna,   ly  AUert^jii  Street,   Lynn,  Mass.  01904, 

-Barry    Electronics,    512    Brojulway,    Nimv    York,    Xow 
York   10012. 
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SfCONOARY  WINDINGS 
9 VAC  [OA  EACH 


LO  VOLTS 

Fig.  I.  Schematic  of  the  20-amp  power  supply*  The  1600  jttF  filter  capacitors  consist  of  sixteen  1000  ^F 
units  wired  in  parallel,  A  minimum  of  8000  fxP  should  be  used.  The  diodes  are  100  PIV^  20-amp  units 
availabte  from    Meshna* 


mF.  Not  very  professional,  but  quite  effec- 
tive. Two  8000  /iF  units  at  55  volts  each 
from  Bany's  for  $2.50  apiece  would  work 
even  better  in  paralleL  If  you  use  odd 
values  in  series  be  sure  to  shunt  them  with 
a  3.3fc,  K  watt,  resistor  or  at  least  100 
ohms  per  volt  of  supply  voltage  to  equalize 
the   voltage   drop   across   the   capacitors. 

ConstrucHon  is  straightforward  and  wir- 
ing  uoncriticaL  The  front  panel  should  be 
attached  to  the  chassis  first  and  then  the 
switch  and  pOot  light  holes  diilled.  Locate 
the  rest  of  the  parts  on  the  chassis  and 
"fit"  them,  then  drill  the  holes.  If  a  variable 
transforaier  with  an  external  wiper  arm  is 
used,  make  sure  there  is  clearance  with 
the  arm  in  aU  positions.  Control  wiring- 
switch  contacts,  variable  transformer  wind- 
ing leads,  pilot  liglit  terminals— is  made 
with  regular  solid  hookup  wiie,  but  use 
heavy  wire  for  all  current  carrying  leads, 
I  used  stranded  number  14  wire  for  easier 
h  an  (I  ]  i  n  g.  M  anipul  atin  g  the  power  trans- 
former's solid  leads  proved  to  be  very  diffi- 
cult. If  you  get  a  transfonner  like  mine, 
any  heavy  duty  relay  can  be  used  to  switch 
the  secondaries,  A  pilot  light  enables  me 
to  tell  when  1  am  fn  the  low-range  position. 
It  is  connected  across  Kl  and  lights  when 


Bottom  view  of  the  20-amp  power  supply  showing 
the  layout  of  the  bottom  bank  of  capacitors  and  20- 
amp  diodes.  Since  no  heat  sink  was  available  at  the 
time  of  construction,  rubber  grommets  were  used  to 
insulate  the   diodes   from   the    home-made    bracket. 
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the  relay  is  energized.  The  diodes  run  cool 
mounted  to  the  chassis  with  no  heat  sink. 
The  diodes  are  rated  at  20  amps  each, 
although  I  seldom  have  more  than  ten-amp 
loads  on  tlie  supply,  A  circuit  breaker 
should  be  included  in  series  with  the  output 
to  prevent  damage  to  the  diodes  and  other 
components  because  the  fuse  in  the  primary 
of  the  transfonner  will  not  act  fast  enough. 

With  the  power  supply  in  operation,  regu- 
lation is  poor  because  of  the  charge  of 
the  capacitors.  However,  die  variable  trans- 
former can  be  adjusted  to  compensate  for 
different  loads.  On -off  switch  SI  is  a  DPDT 
type  with  a  center  off  position.  In  the  low- 
range  position,  with  the  toggle  pointing  down- 
ward, the  relay  kicks  in  to  place  the  trans- 
fonner windings  in  parallel.  In  the  high- 
range  position,  the  toggle  is  up  and  the 
relay  is  not  energized-  Because  of  the  in- 
stant on  feature,  tlie  switch  should  be  wired 
this  way  to  prevent  accidentally  placing  a 
higher  voltage  on  units  under  test.  To  turn 
on  a  piece  of  equipment,  the  operator  will 
instinctively  push  the  switch  downi  to  get 
a  low  range  voltage, 

I  have  been  using  this  supply  for  servicing 
transist(7r  radios  and  running  my  mobile 
equipment  and  unconverted  28-\^o1t  surplus 
gear  for  over  a  year  with  no  trouble,  I 
even  charge  batteries  with  it  at  times.  Sur- 
plus parts  are  used  throughout  except  for  the 
two  pilot  lights,  and  from  the  use  I  get 
out  of  it,  the  parts  have  proved  to  be  the 
best  deals  I  ever  made.  This  imder-twenty- 
doUar  20  amp  supply  would  probably  sell 
for  well  over  a  hundred  dollars  retail!  So, 
if  you  are  short  on  cash  and  high  on  amps, 
try  this  one.  It's  a  shame  to  let  all  those 
high  quiility  parts  go  to  waste, 

.  .   .  WA4SAM 
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Jim  Fellows    WA3AJD 
7517  Creighton  Drive 
College  Park,  Mdryland    20741 


X  Marks  the  Spot 


Did  you  ever  consider  trying  some  mobile 
operation,  only  to  drop  the  idea  like  a  hot 
813  for  fear  of  marring  your  car  with  a 
permanent  antenna  installation?  Worry  no 
longer,  for  here  is  a  temporary  antenna  mount 
which  in  no  way  harms  the  vehicle  it  is 
fastened  to,  and  yet  is  as  strong  as  any 
bumper-mount- 

The  X-moimt  was  born  of  necessity;  I 
wanted  to  share  in  the  fun  of  mobile  oper- 
ation, and  yet,  there  vt'ere  orders  tliat  no 
holes  of  any  type  could  be  drilled  in  the 
family  ear.  A  search  for  a  commercial  bumper- 
mount  revealed  the  recessed  bumper  on  tlie 
1961  Valiant  to  be  a  tough  customer*  I  only 
found  one  mount  which  would  hold  tlie  mast 
clear  of  the  over-hanging  rear,  and  it  was 
so  flimsy  diat  it  couldrrt  be  considered.  I 
really  didn't  want  to  use  a  bumper- mount 
anyway^  because  they  are  too  peimanent. 
This  is  a  distinct  advantage  when  Friday 
night  comes.  Women,  young  and  old,  share 
an  aversion  to  being  seen  in  an  automobile 
that  looks  like  it  belonged  on  the  set  for 
"Highway  Patrol/' 

Several  tests  of  gutter-mounted  verticals 
were  made,  but  they  were  so  aisceptible  to 
ignition  interference  from  other  vehicles  that 
they  were  ruled  out.  Also,  the  majority  of  the 


The  X-mount  is  slid  around  on  the  roof  of  fhe  car 
until  it  is  centered,  then  the  straps  are  put  in 
place.  In  this  picture  the  mount  is  being  used  to 
support    a    commercial    two-meter    halo    antenna. 


2-meter  stations  in  the  Washington^  D.C.  area 
are  horizontally  polarized*  A  halo  or  big 
wheel  seemed  to  be  the  best  antenna  for  my 
purpose^  but  how  to  mount  it? 

Just  when  1  thought  that  I  was  destined  to 
drive  around  holding  a  halo  out  the  window^ 
the  great  antenna  seiuch  was  ended.  Dad, 
WA3DRI,  had  designed  an  antenna  mount 
that  seemed  to  have  everything  that  was  re- 
quired. It  w^as  sturdy  yet  easily  installed,  and 
did  not  harm  the  car.  Besides,  this  was  the 
only  antenna  which  WA3DRI  would  allow  to 
he  used  on  his  car— the  one  he  designed  of 
course.  The  X-mount,  so  named  because  of 
its  shape,  provides  a  solid  motmt  for  VHF 
antennas. 

The  cross-pit  trs  of  tlie  original  were  cut 
from  jk  inch  plywood.  They  were  4%  inches 
wide  by  48  inches  long^  but  could  be  made 
smaller.  The  prototype  turned  out  to  be 
much  stronger  than  we  had  thought  it  would 
be.  Three  good  coats  of  varnish  sealed  the 
plywood  from  the  weather,  but  diose  who 
worry  about  such  things  might  paint  the 
mount  to  match  their  car- 

The  suction  cups  are  replacements  for  car- 
top  carriers  and  are  easily  obtained  through 
the  popular  mail-order  stores.  We  mounted 
ours  by  simply  screwing  them  to  a  jam-fit 
with  machine  screws. 

Due  to  a  lack  of  originality  and  a  surplus 
of  screws-eves,  we  secured  our  mount  to  the 
car  with  webbed  straps  and  gutter-clips.  The 
straps,  with  the  clips  attached,  are  simply 
looped  over  the  screw -eyes. 

Four  bolts  hold  the  cross-aj-ms  at  their 
intersection*  At  this  point  a  faceplate  pipe 
fitting  was  mounted.  The  antenna  mast  con- 
sists of  a  length  of  pipe  which  is  threaded 
so  that  it  screws  into  the  flange. 

Although  the  X-mount  w^as  designed  as  a 
mount  for  VHF  antennas^  there  is  no  reason 
why  it  couldn  t  be  adapted  to  support  high- 
frequency  verticals,  particularly  those  short- 
ened by  a   loading  coil.   There  is   no  limit 
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to  the  lengtli  of  mast  which  could  be  tole- 
rated on  a  parked  car  during  portable  opera- 
tions. 

Mucii  discussion  developed  concerning  the 
height  above  the  car  roof  at  which  the  two- 
meter  halo  should  be  mounted.  Some  books 
said  Jl  wave  length,  and  some  hams  said  that 
this  wovild  make  a  good  vertical  beam  with 
the  car's  roof  acting  as  a  reflector,  Nice  for 
talking  to  aircraft,  but  not  too  practical  for 
con\  entional  use. 

Accepting  no  one's  word,  we  tested  differ- 
ent heights  from  one  inch  to  four  feet  above 
the  roof.  The  antenna  was  observed  to  radiate 
the  strongest  field  when  it  was  19  inches  or 
M  wave  length  above  the  roof.  Adding  extra 
height  up  to  four  feet  did  not  improve  the 
signaL 

This  would  indicate  that  a  six-meter  halo 
should  be  mounted  52  inches  above  the  roof, 
a  httle  high  for  a  rigidly  mounted  antemia. 
The  antenna  would  probably  load  satisfac- 
torily even  if  it  were  lower.  After  all,  how 
many  bumper-mounted  six-meter  halos  are 
52  inches  above  the  trunk? 

Hopefully,  we  have  given  you  some  ideas 
for  a  quick  and  dirt>'  mobile  set-up.  Don't 
miss  out  on  tlie  fun  of  mobiling  because  you 
think  that  your  car  must  be  torn  up  to  mount 
the  antenna.  By  the  way,  if  you  do  build 
a  mount  similar  to  ours,  be  prepared  for 
such  comments  as:  ''Doesn't  watching  tele- 
vision interfere  with  your  driving?"  and 
"Where*s  the  moose  that  rack  came  from?'' 

.  .  ,  WA3ATD 
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The  X-moun+  Is  secured  to  fhe  car  wilh  suction  cups, 
gut+er  clips  and  straps  as  shown   here* 


-  with  a  MATERIAL  DIFFERENCE! 

Use,  15  one  of  the  most  dependable 

testimonials  of  endorsement  and  Tel  rex 

products  are  In  use  in  139  Lands 


;'Beamed-Power"ANTENNAS,"BALUNS" 
I.  V.  KITS  and  ROTATOR  SYSTEMS! 


Most  Technicalfy^Perfected,  Finest  Communication 
Arrays  in  the  World!  Precision-Tuned-Matched 
and  *'Balun"  Fed  for  "Balanced^Pattefn''  to  assure 
"TOP-MAN-ON-THE-FREQUENCY"  Results 


Enjoy,  World  renown  TELREX  performance, 
value  and  durability!  Send  for  PL67  tech,  data 
and  pricing  catalog,  describing  professionally 
engineered  communication  antenna  systems, 
rotetor-selsyn-indicator  systems,  **Balnns"  LV, 
Kits,  Towers,  "Mono-Pole'*,  '*Big-Berthas' ,  ac- 
cessories^ etc.,  etc, 

Commufiicoffort 

Engmeering 

M^^M^^  laborafoffes 

ASBURY  PARK,  NEW  JERSEY  07712,  U.SX 


— ^;t.i»*(i*- 


Rysf  Alexander  W&IEL 
2B90  San  Francisco  Avenue 
Long  Beach,  California  90806 


Go-Go- Mobile 


40,  20,  25  and    10  for  under  $10 


If  you Ve  had  the  urge  to  go  mobile  at  the 
least  possible  cost— particularly  regarding 
the  mobile  antenna— here^s  a  good,  inexpen- 
sive way  to  do  it.  All  the  parts  are  easy  to 
obtain,  constiuctioja  is  simple  and  quick,  and 
a  highly  effective  antenna  is  tlie  result.  The 
"Hi'Q"  coil  aiTangement  has  been  found 
very  effective,  and  on  field  tests,  the  per-* 
formance  of  this  unit  exceeded  that  of  two 
popular  commercial  antennas.  Comparative 
S-meter  reports  at  several  hundred  miles^ 
distance  showed  one  full  S-unit  liigher,  and 


WHIP 


UQAOffiG   COIL 


base:  ^€T|Qft 


COa»  TO  lolTR 


Hooking    up    the    Go-Go    Mobih    antenna    with    a 
Z-match* 


local  field  strength  measurements  showed 
appreciable  gain  over  the  conmierciaJ  units. 

The  base  section  is  electrical-mechanical 
tubing  (EMT,  which  is  hght,  strong,  and 
attractive).  The  top  wliip  is  a  walkie-talkie, 
CB  replacement  unit,  or  a  standard  auto 
radio  item— whichever  is  preferred.  With 
tlieir  sliding  sections^  these  units  give  smooth 
and  rapid  adjustment  to  your  exact  trans- 
mitting frequency. 

The  unit  illustrated  here  covers  40,  20,  15 
and  10  meters  by  tapping  the  coil  and  ad- 
justing the  height  of  the  top  whip  section. 

Construction  is  begim  by  fitting  a  plastic 
or  maple  rod  into  the  EMT  base  section 
tubing  and  securing  it  with  a  self -tapping 
screw  tlKOUgh  the  tubing  iuto  the  plastic 
rod.  The  next  step  is  to  mount  the  whip  by 
tapping  into  tlie  top  of  the  plastic  rod  with 
the  same  screw-thread  size  as  provided  on 
the  bottom  of  the  whip. 

The  loading  coil  is  supported  on  the  plas- 
tic rod  by  three  wires,  top  and  bottom, 
soldLixd  120*"  apart,  on  the  coil  turns  at 
each  end  of  the  coil.  These  \^dres  are  then 
bent  toward  the  plastic  rod  and  clamped  in 
place  by  the  worm-drive  hose  clamps.  One 


The  loading  coil. 

connected   from 
wound    coil. 


Note  the  support  wires,  which  are 
e   first  and    last   turns    of   the   air- 
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r Table   I. 

'    Confacfs  mado   during  final  test  of  mobile   antenna   project. 


Band 

Call 

QTH 

Signol  Report 

40 

W6VX 

Brentwood,  California 

10  over  S-9 

40 

WA6FQI 

Fullerton,  California 

Wants  antenna  data 

40 

WB6SEC 

Batersfield,  Caltfornla 

QS^S^IS 

20 

WA7BKW 

Billings,  Montana 

Plus   S-f2 

15 

W5PLE 

Houston,  Texas 

"Exceptional    Mobile    Signal*' 

10 

W6NRV 

Fullerton,  California 

9-5 

10 

WB6HVS 

Garden  Grove,  California 

Excellent   Signal   for    "©round 

* 

Wave" 

10 

KH6EEM 

Honofulup   Hawaii 

Q5-S8 

10 

W49KK 

Winter  Park,  Florida 

Q5-SI0  plus 

10 

WA4WFE 

Winter  Park,  Florida 

QS-S-IO 

10 

W9ELe 

Chicago,    Illinois 

"Terrific    Signal" 

Note:   These   contacts  wer#   made   from   the   driveway    at    my    home    with    a    Drake    TR-4    Transceiver,   Tll# 
SWR   was   less   than    L5;I    on    all   bands. 


I 
I 


I 


of  the  three  wires  on  each  end  of  tlie  coil 
should  be  extended  to  provide  electiical  con- 
nection to  die  base  section  on  tJie  bottom 
and  to  the  whip  section  on  the  top. 

The  pipe  cap  on  the  base  section  is  drilled 
with  a  I"  hole  and  a  S"-24  threaded  cap 
screw  is  inserted  and  soldered  in  place.  This 
is  best  done  over  a  gas  flanie^  flooding 
plenty  of  solder  over  and  around  the  head 
of  tlie  previously  well-cleaned  cap  screw, 
Tlien  the  EMT  base  section  is  fitted  with  an 
EMT  compression  fitting,  which  is  tlien 
screwed  tightly  into  the  %"  pipe  cap. 

The  antenna  is  now  ready  for  installation 
—run  52-olini  coax  between  die  transmitter 
and  the  antenna  base,  making  certain  that 
the  coax  braid  is  well  grounded.  The  antenna 
must  now  be  tuned  to  your  operating  fre- 
quency; this  is  best  done  with  an  SWR  meter 
and  test  clips,  tapping  down  a  turn  at  a  time 
until  the  lowest  SWR  is  obtained.  Coarse  ad- 
justment may  be  made  witii  a  GDO,  if  avail- 
able, followed  up  witli  fine  adjustments  ob- 
tained  by  changing  the  length  of  the  top 
whip  in  increments  of  Ji"  or  so.  The  overall 
length  of  the  top  whip  should  then  be  mea- 
sured for  future  reference  when  making  an 
appreciable  frequency  change  within  the 
band  in  use.  After  setting  the  top  wliip  for 
the  correct  length  for  the  operating  fre- 
quency, the  sHding  section  can  be  easily 
locked  in  place  widi  a  single  wrapping  of 
transparent  Scotch  tape. 

On  the  antenna  illusbatedj  the  40-meter 
phone  band  required  all  but  two  of  the  coil 
turns,   and  the  top  whip  was  extended  to 
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47}£  inches;  on  the  20-meter  band,  the  coil 
was  tapped  down  to  10  turns j  for  l5-meters, 
5  tmns.  For  operation  on  10  meters,  the  coil 
is  completely  shunted  and  resonant  frequen- 
cy adjustments  are  made  entirely  by  adjust* 
ing  the  top  whip  section.  In  order  to  mini- 
mize the  amount  of  dielectric  in  the  field  of 
the  coil,  no  cover  was  used,  thereby  retain- 
ing the  highest  "Q"   and   efficiency. 

If  a  spring  mount  is  used  with  this  anten- 
na, a  iish  line  is  used  to  stabilize  it  and  to 
minimize  swaying  while  under  way.  Tie  the 
line  between  the  car  and  the  underside  of 


Construction    of    the    base    section    of    the    W6IEL 
mobile   antenna. 
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Over  275,000  QTH's  in  the  U.S.  edition  . . 
Over  127.000  QTH's  In  the  DX  edition  . . . . 


$5.95 
$3.95 


See  your  favorite  dealer  or  order  direct  (add  25c  for  mail< 
ing  m  U.S..  Possessions  &  Canada,  Elsewhere  add  50c). 


Radio  Amateurs  Reference  Library 
of  Maps -Order  Your  Set  Today  I 


i     / 


t 


'"••!•  ^  y^jMf 


1  tiiNii-i! 


Mm- 


*»  > 


^M-l 


' 

\ 


s'*  "]?t?^  M-lmf  iiPattle   San  Francisco 
RftOlO  ftMftTEURS  M*P  OF  NaRTH  AMER- 

^^')^k  ^'  €.'rr?r  "zoS 

the  equator,  showing  C3  I  areas    zone 

boundaries,  prefixes  a"?„}'"'^S %for- 

'''r:Z  S'o?'lhe  5?  tJr^i  ed  States 
mation  on  eacn  oi  uic  ju  si  .00 

and  other  Countries ^ 

WORLD  ATLAS-Oaty  Attas  ct""? "«J  '[,'. 
Tmateurs.   Polar   P"!"^'"":,,^'*  '°?J| 

see  your  fa*Drite  dealer  or  order  direct. 


fR£i 
BUOCHUHf 


lib 


U 


RADIO  AMATEUR 

CailDODiViNC 

Dept.  B,4844  W.  Fullerton  Ave. 
Chicago,  III  60639 


Base   mounfing   of  the    mobile   antenna,   sliowlng   tHe 
use    of    a    threaded    pipe    cap. 


Mobile  Antenna  Parts  List 


Loading  Coil — 


Colt  Support — 


Top   Whip — 


Base    Section — 


34  tyrnsi  2I/2"  diamefer,  8  turns 
per  inch,  Air  Dux  #2008T.  II- 
lumltronlc  Engineering,  Sunny- 
vale, California. 

10'*  X  r*  dfameter  solid  polysty- 
rene or  lucite  rod.  If  plastic  is 
not  availabte  use  hard  nr^apla 
dowel;  wax  thoroughly  before 
mounting. 

Two   wornn-drive   hose   clannps. 

CB  replacement  antenna  or  re- 
placement auto  whip,  50'*  ex- 
tended, I  1  section,  Olson  ^AA- 
148,  Olson  Electronics,  260  Forge 
Street,   Akron,    Ohio,    44308, 

52'*  of  %*'  diameter  electrical 
metallic  tubing  (Thinwall  con- 
duit—EMTJ 

1^ — %"  EMPT  connector — Com- 
pression  type  (T  4  B  ^1^5221  or 
Appleton    #96T075) 

I — %*'  Brass   pipe  cap 

1^ — %"  X  24  THD   cap   screw 

I  Bumper  mount,  Allied  ^86U606 


the  coil  support. 

If  you  haven't  gone  mobile  before,  you*n 
be  surprised  and  delighted  at  the  additional 
pleasure  to  be  obtained  from  ham  radio  and 
tlie  amazing  DX  that  can  be  worked  using 
an   efficient,   center-loading  mobile   antenna, 

,  ,  .  W6IEL 
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HAM 


BUERGER'S 

August  Speciuls 


Astatic  GD-I04  desk  type 
r>ush-fo4alk  microphort®  and 
stand.  Regular  price  $51.20t 

Speciol  prke    $25,00 


..» 


Volt  -  Ohm  -  Milllammeter. 

20,000  ohms  per  volt  DC, 
10,000  ohms  per  volt  AC. 
DC  voltages:  0-0.6-6-30-120- 
600^1200-3000-6000  V.  AC 
voltages:  0-6-30- 120-600- 
1200  V.  Resists n CO ;  0-6K* 
600K  -  6  meg  -  60  megohms 
{30-3K-3OK-300K  at  center 
scale];  plus  DC  current,  dB 
and  capacity.  With  leads  and 
batteries,  6"  H  i  4"  W  x 
13/4"  D,  Regular  price  $19.95. 


AJ-1  Audio  Fii* 

ter.  Ideal  lor 
CW  and  SSB 
transceivers-  Vdf- 
table  audio 
range.  28  dB 
dow^n  at  100  cps 
— peaks  200  cps. 
4  ohm  input  and 
output  imped* 
ance,    buUf-in    in 


Special  price    $12.95 


Astatic  mobile 
ceramic  micro- 
phone. Super 
talk  power.  Reg* 
ular  price  SI  2,75. 
Special  price 

$6.50 


and  out  switch.  6I/4"  I  1  3%"  W  i  2"  D. 

Special    $7,t5 


Coaxial 

Uses    low 


CO-4    4    Positiofi 
Antenna   Switch. 

loss  connectors  and  a  ce* 
ramie  switch.  Complete  with 
knob.    Regular    price   $9,95. 

Special   price  56*95 


CO-2  2  Position  Coaxial 
Antenna  Switch.  Same  con- 
struction as  the  CO-4  switch 
to  the  left.  Used  for  switch- 
ing linear  amplifier  in  and 
out  of  the  antenna  line.  Reg- 
ular price  $8,95, 


Special  price  $6^95 


QSL  Cords 


2  cel^r 

chromekote 
cards 


GMT         " 


jEiomwmm\HQ  omtf  ot- 


-_ 11 


*-HAM  IWIGU' 

*TH     QiLV    Turn 


414  Om  tmk 


P«.   1^ 


$2.95 

per 

100  cards 


I 


All  prices  plus  postage  •  Pa.  residents  add  5%  state  fax. 

Open  evenings  —  (Monday,  Wednesday,  Friday;  9  AM  to  9  PM. 

Saturday,  9  AM  through  5   PM. 

ft4IIIIA19V 


HAM 


Buerger 


Amateur  Radio  W3BAH 

424  York  Road  •  Jenkintown,  Pa.  19046   •   Phone  215-887-7350 
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Edgar  Wagner  G3BID 
5,  Feroocrofl  Avenue 
London,    N.W,   3,    England 


if 


The  Front-to-Back  Ratio 
of  an  Automobile 


Have  you  ever  checked  the  antenna  pattern  of  your  mobile  antenna? 


We  are,  of  course,  accustomed  to  tliiiik- 
ing  in  terms  of  the  back-to-front  ratio  of 
beams  J  but  how  about  the  directional  prop- 
erties oi  the  automobile  in  mobile  opera- 
tion? 

Some  time  ago  I  did  some  work  on  tliis 
subject  with  a  view  to  learnnig  something 
about  the  effect  of  different  positions  for 
an  anteuua  on  a  car. 

My  first  experiments  were  carried  out  on 
a  station   wagon   with   a   nearly   flat  metal 


orRECTioii  or 


'AKTENHA 


Fig.  I.  Drrectionat  pattern  of  a  vertical  mounted 
in  the  rear  left  corner  of  a  stafton  wagon. 


roof.  I  deliberately  placed  the  antenna  base 
on  a  bracket  mounted  at  tlie  left  hand  rear 
corner  of  the  roof, 

I  soon  found  that  the  major  lobe  was 
in  the  direction  diagonally  across  the  roof 
of  the  car  as  shown  in  Fig.  1,  Thus  it  ap- 
peared that  the  roof  was  acting  as  one  part 
of  a  dipole  (see  Fig.  2)  ratlier  than  as  a 
ground  plane, 

On  10  metres  this  w^as  very  logical  since 
the  diagonal  length  of  die  roof  of  tiie  car 
was  roughly  Vi  wave  length  on  10  metres. 

On  15  and  20  metres  a  similar  radiation 
pattern  was  found  although,  of  course,  the 
roof  of  the  car  was  too  short  for  Va  wave 
lengdi  on  20  metres.  Probabl>  the  SWR 
was  quite  high  but  I  never  measured  this, 
because  owing  to  the  very  short  feeder  used 
in  mobile  installations  I  do  not  regard  the 
SWK  as  very  important.  Pro\ided  the  SWR 
IS  not  so  bad  as  to  prevent  the  antenna 
loading,  the  actual  SWR  is  felt  to  be  of 
httle  importance.  The  losses  on  that  length 
of  feeder  are  small. 

For  some  time  I  continued  to  use  my 
mobile  installation  with  the  antenna  placed 
unsjnunetrically  in  diis  w^ay  and  foimd  a 
back  to  front  ratio  of  about  3  dB  on  10, 
15  and  20  metres.  This  small  beam  effect 
was  at  first  welcomed  as  it  facihtated  mak- 
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eOAX   FEEDER 


AMTENKA 


ROOF  OF   CAR 


Fig.  2.  Apparent  effecfive  antenna  on    10  meters 
With  the  arrangement  in   Fig.   L 

ing  contacts  when   tlie  car   was   stationary. 

Soon,  however  J  the  disadvantages  became 
apparent-  When  in  motion^  particularly  when 
driving  in  towns  where  frequent  turns  are 
necessary,  this  beam  effect  tended  to  in* 
crease  the  QSB  always  present  in  mobile 
operation.  This  was  a  distinct  disadvantage. 

So  a  second  bracket  was  fitted  in  the 
centre  of  one  side  of  the  roof.  See  Fig.  3, 

It  may  be  asked  why  I  did  not  mount 
the  antenna  in  the  middle  of  the  roof. 
TTiere  were  two  reasons, 

(1)  I  felt  that  to  pierce  the  roof  might 
lead  to  rain  coming  through  the  roof- 
It  would  need  a  good  professional  job 
to  do  tliis  effectively, 

(2)  It  would  be  difficult  to  reach  the 
antenna  to  adjust  it  to  take  it  down. 

Thus  I  tried  it  in  the  two  positions  shown 
in  Fig.  3. 

The  effect  of  position  two  was  about  as 
expected— a  somewhat  cardoid  pattern  de- 
veloped, as  in  Fig.  4. 

In  other  words  the  antenna  radiated  best 
in  those  directions  in  which  there  was  long- 
est line  of  roof  and  least  well  w^here  there 
was  no  roof  at  all.  For  operation  in  motion 
t|||Bre  was  an  advantage,  though  to  some 
extent  T  lost  the  beam  effect  when  station- 
ary, that  is  I  could  no  longer  get  as  much 
advantage  from  aiming  the  car  towards  the 
other  station  as  I  could  before, 

Kec^ntly  I  fitted  a  mobile  rig  into  an- 
other car.  This  is  a  convertible  and  so  no 
metal  roof  was  available.  I  decided  to  mount 
the  antenna  as  symmebically  as  possible 
and  chose  tlic  centre  of  the  panel  between 
the  back  of  the  roof  and  the  hinge  of  the 
trunk,  as  in  Fig,  5,  Here  I  got  a  profes- 
sional body  builder  to  seal  the  hole  against 
ram,  etc- 

I  took  great  trouble  also  on  this  occasion 
to  bond  all  parts  of  the  metalwork  of  the  car 
together,  I  bonded  the  trunk  lid  to  the  body, 
die  doors  to  the  body  (I  do  not  regard  the 


ANTENNA 
POSITION  J 
N0*£       ^ 


posrrtON 
Nai 


y 


Fig.    3.    The    secand    location    for    tlie    antenna 
shown   above. 


IS 


door  hinges  as  adequate  contact)  the  body 
to  the  chassis,  the  engine  to  the  chassis, 
the  hood  lid  to  the  body,  etc,  etc. 

The  results  on  the  new  car  have  been 
very  satisfactory,  much  DX  has  been  worked, 
all  continents  and  a  number  of  new  coun- 
tries added  to  my  MCA  av\ard  (Mobile  Cen- 
tury Award)  including  BVIUS. 

Receiitl)  I  was  able  to  take  a  polar  dia- 
gram (Fig,  6)  by  rotating  the  car  while 
getting  readings  from  a  station  about  60 
miles  away  on  15  metres  (presumably 
ground  wave). 

I  was  quite  surprised  to  see  how  direc- 
tional the  ear  still  was  despite  my  efforts 
to  put  the  antenna  as  nearly  cenbaUy  as 
possible  in  a  convertible, 

1  have   not  mentioned   the   vertical  posi- 


Fig,   4,    Pattern    of  +He   antenna    in    poslfion   two 
in  Fig.  3, 
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6   METER  TRANSCEIVER 


1 
I 
I 


SWAN   250    $325 


PREPAID  IH  USA 


I        LIST 
I      $42.50 


?>*' 


.?>. 


-^ 


^    = 


\p 


i     SHURE  444 

|SSB     MICROPHONE    WITH 
|EVERY  SWAN  TRANSCEIVER 

luuuiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiimiiiiiitiiiiiiitiiiiiui 


SWAN    500    $495 


PREPAID  IN  USA 


IN  STOCK  AT 


h 


QUEMENT 
ELECTRONICS 

1000  SOUTH  BASCOM         SAN  JOSf^  CAUFORNTA 
''Norlhtrn  California's  Mast  Complele  Ham  Stoft" 


'AUTElfftA  liDUKT 

Rg,  5.  Antenna  nnounted  In  the  convertible. 


6.    Directional    pattern    of    the    antenna    as 
mounted   in  Fig.  5. 

tion  of  the  antemia  so  far.  In  the  first  two 
examples  J  tlie  antenna  was  mounted  at  roof 
level  and  in  the  second  case  as  high  as 
possible  bearing  in  mind  that  tliere  is  no 
fixed  roof* 

Many  people  fix  their  antennas  to  the 
bumper.  Bnt  I  believe  that  die  higher  the 
antenna  is  placed,  provided  a  good  massive 
metal  base  is  imder  it,  the  better. 

No  claim  is  made  that  tins  polar  diagram 
is  conclusive,  since,  in  my  opinion^  far  more 
experimentation  is  needed  and  this  polar 
diagram  is  based  on  one  test  only. 

I  hope  that  this  discussion  will  stimulate 
interest  in  mobile  antennas  and  their  posi- 
tioning from  the  efficiency  rather  than  the 
aesthetic  point  of  view. 

.  ,  ,  G3BID 
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You  work  where  the  uciiun  fj  wnt:n  you're  in  2 -Way  Mobile  Radio 
Servicing— wjih  police,  airline  crew$,  fire  fighicrs,  and  other  mo- 
bite  radio  ysers.  Many,  like  CIE-graduaie  Ed  Dulaney  (above), 
own  their  own  mobile  radio  businesses.  Says  Dulyney,  *'My  CIE 
eleclronics  course  was  the  best  investment  I  ever  made.  CIE  de- 
serves fuU  credit  for  greatly  expandine  my  technical  background, 
!  am  much  better  off  financially  and  really  enjoy  my  work/* 


You  earn  a  man's  pay  a^  a  iiru*tuca^t  Engineer,  putting  glamorouti 
radio  and  TV  entertainers  on  the  air.  covering  sports  events  and 
big  news  developments,  "Now  I  am  a  Broadcast  Engineer/'  wrote 
Don  Fosco  after  taking  a  CIE  course,  *'and  earn  $150  more  a 
month/'  Once  you  get  your  FCC  License  and  some  broadcast 
experience  under  your  belt,  you  can  earn  $185  to  $215  a  week  at 
big  city  slatJons.  (Photo  above  posed  by  models,) 


Want  a  real  man's  job  and  pay? 
Your  best  bet  today  is  Electronics ! 


Electronics  is  a  great  life  for  a  man! 
And  breaking  in  is  easier  than  you  think* 
Here's  how  you  can  prepare  right  at  home. 

What  does  a  real  man  want  from  his  job? 

Aman*s  pay,  for  one  thing.  Money  enough  to  raise  a  family 
comfortably, ,  .take  some  exciting  vacation  trips.  ..send  the 
kids  to  college. 

But  you  want  a  man*s  satisfaction  on  the  job,  too.  You  don't 
want  to  be  just  a  workhorse  harnessed  to  routine  chores.  Nor 
do  you  want  to  sit  behind  a  desk  and  push  a  pencil  all  day. 
You  want  the  feeling  of  doing  something  important— of  being 
needed.  Of  having  dozens,  maybe  even  thousands,  of  people 
depend  on  you  and  how  well  you  do  your  job. 

Offers  High  Fay  and  Excitement 
For  that  kind  of  sati??fact!on— a  real  man's  job  and  a  man- 
sized  pay  check  to  go  with  it— your  best  bet  today  is  elec- 
tronics. This  booming  field  really  separates  the  men  from 
the  boys.  Every  year  more  good  job^i  open  up,  and  there  just 
aren't  enough  good  men  to  fill  them.  The  unprepared  don*t 
stand  a  chance.  But  the  fellow  who  lakes  the  iroubie  to  learn 
what  it's  all  about  can  write  his  own  ticket. 

For  instance,  how  would  you  tike  to  meet  with  top  political 
leaders  and  sports  celebrities— put  glamorous  radio  and  TV 
stars  on  the  air?  As  a  Broadcast  Engineer  you*Il  be  an  "in- 
sider" in  the  exciting  worlds  of  show  business,  sports  and 
news  reporting. 

Or  how  about  getting  out  ''where  the  action  is*— working 
with  your  local  police,  firemen,  airline  crews,  etc.?  You  can^ 
by  getting  into  2-Way  Mobile  Radio  Servicing.  It  pays  con- 
siderably belter  than  fixing  television  sets  because  you  hold  a 
Government  FCC  (Federal  Communications  Commission) 
License.  You  can  even  become  your  own  boss— start  your 
own  service  shop— come  and  go  as  you  please. 

How  to  Become  "The  Man  in  Demand" 

And  these  are  just  a  few  of  the  many  golden  opportunities  in 
the  great  wide  world  of  electronics  today.  Computers. . .  elec- 


tronic automation... electronically  guided  spacecraft *.. the 
whole  world  is  going  electronic.  And  the  man  needed  to  keep 
it  all  running,  the  electronics  expert,  will  be  *'king." 

Breaking  into  eleclronics  does  call  for  some  training.  But 
you  needn't  quit  your  job  or  turn  your  life  upside  down  to  get 
it.  You  won't  even  have  to  set  foot  io  a  classroom.  CIE  can 
teach  you  electronics  right  at  home.. pin  your  spare  time. 

Over  the  past  30  years  we  have  developed  special  home 
study  methods  that  take  the  mystery  out  of  electronics.  ..even 
for  men  who've  had  trouble  with  other  studies.  Your  instruc- 
lor^  an  expert  in  electronics,  will  give  you  all  the  personal 
help  you  need. 

Send  for  2  Free  Books 
We  offer  two  free  books  that  tell  all  about  career  opportu- 
nities in  Electronics,  and  how  to  prepare  for  them  without 
previous  training.  Just  fill  out  and  mail  the  coupon  below.  No 
obligation.  And  the  books  may  open  the  door  to  an  exciting 
and  rewarding  life  in  electronics . . .doing  a  man*s  job  and  earn™ 
ing  a  man's  pay.  If  coupon  is  missing,  write  to  address  below. 


ENROLL  UNDER  NEW  GJ.  BILL 
All  CIB  courses  are  available  under  the  new  G.L  Bill.  If 
you  served  on  active  duly  since  January  31,  19SS,  or  are  In 
service  now,  check  boK  in  coupon  for  G.I.  Bill  information. 


Cleveland  Insl^itutee  of  Electronics 

177B  E.17th  St.,  Cleveland. Ohio  44114 

Please  send  me  without  cost  or  obligation: 

1.  Your  40- page  book  "How  To  Succeed  In  Electronics"  de- 
scribing the  job  opportunities  in  Electronics  today,  and 
how  your  courses  can  prepare  me  for  them. 

2,  Your  book  on  '*How  To  Get  A  Commercial  FCC  Li- 


cense. 


ti 


j     Name. 
1 


(Please  Print) 


Age. 


I 


Address. 


City. 


State. 


Zip. 


^ 


CIE 


Cleveland  inafclfcufce  of  Electronieg| 

1776  E.17th  St.,DepC.  ST- 14,  Cleveland/Ohio  44114 


D  Check  here  for  CL  Bill  inforTiiiitloD 

Accredited  Member  Naiional  Hi) me  Study  Couticil 


ST-14 


I 
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George  Cousins  VElTG 

BoK  18.  RR  2 

Lower  Sackville,    Nova   Scotia 

Canada 


Beginners  Beam  for  W  Meters 

The  ten  meter  openings  are  going  +o  be  better  this  winter 
than  they  were  last — this  simple,  low-cost  four  element 
beam  will  increase  the  effectiveness  of  your  signal. 


AVitli  llie  steady  improveDient  in  10  meter 
propagation  conditions,  it  looks  like  DX  pros- 
pects will  be  pretty  bright  by  the  winter  of 
1967/68,  and  many  old-timers  will  be  dusting 
off  tlieir  beams  and  looking  foi'ward  to  a 
return  of  the  "good  old  da\s"*  However, 
there  are  a  great  many  newcomers  to  the 
ranks  of  ham  radio  who  are  inexperienced 
on  this  band,  and  tliis  article  is  really  in- 
tended for  tliem* 

Most  people  will  argue  lliat  the  power 
output  of  the  rig  is  the  least  important  fac- 


V\  ^ 


\ 


\ 


Th©  antennas  at  VEITG — th©  four-element  ten-meter 
beam  is  on  top  with  homebrew  IS  and  20  meter 
beams  on  the  bottom.  The  tower  is  also  home  bujit. 


tor  ill  10  meter  DX  operation.  Naturally  a 
kilowatt  will  make  a  big  noise,  but  a  100- 
200  watt  rig  will  make  just  as  much  noise 
if  it's  hooked  onto  a  good  antenna.  The  size 
and  weight  of  10  meter  beams  are  well  within 
reason  for  even  the  most  crowded  back 
yard  or  roof-top. 

The  beam  described  here  is  ideal,  es- 
peciaUy  for  the  newcomer,  as  it  combines 
hglit  weight,  standard  components,  very  sim- 
ple constniction,  and  of  course^  low  cost. 
Despite  the  simplicity,  the  gain  will  be  7  to 
8  dB  for  the  three-element  version,  and 
around  9  or  10  dB  for  the  four  element  one* 
For  the  small  extra  cost  and  work  involved, 
the  foin-  element  version  is  much  to  be  pre- 
ferred. The  front-to-back  ratio  will  also  be 
better^  and  thr  f  xtra  gain  is  worthwhile. 

Depending  upon  your  operating  preferen- 
ces^ the  length  of  the  elements  should  be 
decided  by  reference  to  tlie  standard  fonnu- 
lae: 


Driven  element  length  ~ 


473 


Freq  MHz 


Reflector  length  = 


301 


Freq,  MHz 


Director  length   (both)    = 


450 


Freq.  MHz 


Since    the    elements    are    adjustable,    the 
exact  lengths  are  easy  to  come  by.  If  the 
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Fig*   U  Alternate   methods  for  mounting  the  beam  elements  on   the   boonri- 


material  is  purcliased  new,  clioose  rigid 
aluminum  hibing  1''  and  %"  in  diameter  (or 
similar  relationships  in  size)  so  tliat  the  cen- 
ter sections  can  be  made  of  the  larger  ttib- 
ing  with  the  smaller  tubing  inserted  into  the 
ends  to  form  the  adjustable  sections.  For  a 
4-element  beam,  you'll  need  four  lengths  of 
the  larger  size,  and  three  lengths  of  the 
smaller.  This  is  assuming  you  get  12-13  foot 
lengtlis  w^hich  are  pretty  well  standard.  The 
three  lengths  of  smaller  tubing  can  be  cut 
into  four  foot  pieces  for  the  end  sections, 
w;th  a  little  left  over.  If  cost  is  a  prime  fac- 
tor»  you  can  use  old  booms  from  defunct 
T\^  antennae  as  I  did.  I  scrounged  a  bunch 
of  these  from  a  local  ser\dce  shop,  took  off 
all  the  elements  and  assorted  [unk,  and  ended 
up  with  excellent  material  for  the  beam  ele- 
ments. 

Without  doubt,  the  best  material  for  the 
boom  is  old  reliable  irrigation  tubing.  The 
2"  diameter  stuff  is  fine,  in  a  20  foot  length. 
This  gives  reasonably  wide  element  spacing. 
As  a  matter  of  fact,  a  5-element  beam  can 
be  moimted  on  such  a  boom  if  vou  wish,  but 
1  happen  to  prefer  tlie  wider  spacing.  Steel 
TV  masting  is  another  common  material 
which  can  be  used  for  the  boom,  but  it  is 
quite  a  bit  heavier  and  you  may  have  to 
couple  sections  together  to  make  up  the  re- 


quired length. 

Several  methods  can  be  used  to  mount 
the  elements  on  the  boom,  as  shown  in 
Fig.  1,  In  both  cases>  standard  automobile 
miilTIer  clamps  are  used  to  fasten  tlie  ele- 
ment support  plates  to  the  boom.  Make  sure 
the  clamps  are  given  a  couple  of  coats  of 
rust-proofing  first.  By  using  the  flat  plates, 
the  elements  can  be  laid  across  the  long  di- 
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Fig,  2.  PKysical  tayouf  of  the  four-elemenf  fen-meter 
beam.  Dimensions  given  are  for  approximately  28.4 
MHi. 
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Fig,  3.  Cons+rucHoTi  ol  a  iypical  element,  showing 
the   adiu&table    end   sections. 

mension  of  the  plate  and  fastened  with  small 
U-bolts.  On  my  own  model  I  used  angle 
iron  instead  and  fastened  the  elements  onto 
the  iron  with  stainless  steel  bolts*  Be  sure 
you  use  nothing  but  rust-proof  hardware  on 
the  beam,  There  isn't  much  required^  and 
the  small  cost  is  well  wort]  s while  if  and  when 
you  try  to  take  it  apart  again. 

Fig.  2  shows  the  arrangement  of  the  ele- 
ments on  the  boom  and  the  spacings  used. 
Antenna  handbooks  give  all  sorts  of  opinions 
on  which  spacing  is  best,  and  why,  but  as 
a  general  rule  the  optimum  spacing  should 
be  0.2,  0.2  and  0,25  wavelength,  reading 
from  the  reflector  to  the  second  director,  I 
modified  this  a  bit  in  an  effort  to  get  a  higher 
front-to-back  ratio,  so  feel  free  to  change  the 
spacing  if  you  wish. 

Fig.  3  show  s  a  typical  element  and  how 
it  is  put  together.  Simple.  All  you  need  is  a 
hacksaw,  a  screwdriver  and  tv^^o  hose  clamps 
per  element-  Depending  upon  how  the  tubing 
fits,  you  may  need  small  shims  to  tighten  up 
the  joints.  Incidentally,  if  aluminum  tubing 
is  not  readily  available,  look  up  the  nearest 
electrical  contractor  and  his  stock  of  thin- 
wall  conduit,  either  steel  or  aluminum,  Tliis 
comes  in  aU  diameters,  but  unfortunately  the 
standard  length  is  only  10  feet,  so  your  total 
requirements  will  be  a  little  different. 

The  boom-to-mast  clamping  arrangement 
shown  in  Fig,  4  is  probably  in  its  simplest 
possible  form.  Tw^o  pieces  of  flat  steel  or  iron 
and  four  muffler  clamps— with  a  couple  of 
coats  of  paint— will  do  the  Job  very  nicely. 

Witli  the  whole  beam  assembled,  the  last 
problem  is  tuning.  Since  the  majorit>^  of  rigs 
today  use  coaxial  outputs,  tlie  easiest  method 
of  feeding  the  antenna  is  v\ith  52  ohm  coax 
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Fig,  4,  Gamma    match    details    for   th©    four-element 

ten-meter  beam. 


and  a  gamma  match*  This  is  diagrammed  in 
Fig,  5  and  uses  a  small  variable  capacitor 
mounted  in  a  plastic  refrigerator  dish  or  simi- 
lar weatherproof  container.  Use  a  fairly  wide- 
spaced  capacitor,  not  because  of  power  han- 
dling requirements,  but  to  prevent  oxidation 
from  shorting  out  the  plates.  The  ganmia 
rod  is  tapped  onto  the  driven  element  at  a 
trial  position  and  the  SWR  is  measured  on 
tibe  transmission  line.  Use  as  little  power  as 
possible  for  this  adjustment  procedure  in 
order  to  reduce  QRM.  Carefully  rotate  the 
capacitor  through  its  range  and  try  to  re* 
duce  the  SWR  as  close  to  1:1  as  possible.  It 
may  be  necessary  to  change  the  position  of 
the  tap  several  times,  but  usually  the  capa- 
citor will  do  the  trick  after  one  or  two  trials. 
For  this  procedure  the  beam  should  lie 
mounted  reasonably  well  off  the  ground  and 
away  from  trees,  guy  wires,  etc.  The  ideal 
place  for  it  is  on  top  of  your  tower,  but  tins 
may  not  be  possible.  The  procedure  will  be 
infinitely  easier  if  you  can  persuade  someone 
to  turn  the  capacitor  while  you  watch  the 
SWR  meter  and  tlie  resonance  of  the  final  in 
the  rig.  It  changes  considerably  while  all  tJiis 
is  going  on,  so  make  sure  you  check  it  often ^ 
Actually,  if  you  get  tlie  SWR  down  under 
1,5  you  can  be  pretty  happy  with  it.  It  is 
debatable  whether  or  not  tlie  extra  eifort 
of  getting  down  to  1:1  is  worthwhile. 

The  last  problem  is  timing  the  elements 
for  best  forward  gain-or  best  F/B  ratio.  The 
two  factors  don't  go  hand-in-hand.  Several 
methods  can  be  used,  all  of  which  involve 
test  dipoles,  field  strength  meters,  signals 
which  stay  steady  enough  to  make  adjust- 
ments and  of  course,  the  "friendly  amateur" 
"a  few  miles  away"  who  will  dutifully  do  fust 
what  you  want  him  to— baloney!  If  you  figure 
out  your  dimensions  properly  by  formulae, 
measure  the  lengths  exactly,  and  get  the 
gamma  match  adjusted,  you  are  ver>^  Hkely 
going  to  get  just  as  much  out  of  the  antenna 
as  if  you  spend  a  month  fooHng  with  it.  It's 
your  choice— the  methods  are  detailed  in  the 
various  handbooks.  Personally  1  don't  think 
it*s  worth  the  effort. 

The  tower  and  rotating  system  me  up  to 
the  individual.  However,  the  light  weight 
construction  should  allow  the  use  of  a  TV 
type  tower  and  rotator.  This  beam  will  give 
the  low  or  medium  power  operator  many 
hours  of  fine  contacts  and  provides  a  kihwatt 
t\pe  signal  at  a  small  fraction  of  the  cost- 
Welcome  to  10  meters. 

.  ,  •  \'E1TG 
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E   HAM'S  HEAVEN" 


CHABTREE'S    ELECTRONICS 


PRESENTS 


GALAXY  VniARK  2 


WE  WANT  YOUR  BUSINESS 

m 

And  we  are  prepared  to  offer  King- 
Size  trade-in  allowances  on  your 
present  gear.  Also,  we  will  give  you 
a  quota  on  any  package  combina* 
tion  you  are  looking  for*  The  pack- 
age price  in  this  ad  applies  to  both 
cash  and  charge  orders. 


Crabtree's  Electronics 
Phone  214—748-5361 


WRITE  or  CALL  For  Quotes  or 

Trade-in  Al  low  a  nces 


CRABTREE'S  ELECTRONICS 

2608  Ross  Ave.,  Dallas,  Texas  75201 


5  BAND  TRANSCEIVER 


NEW 


400  Watts  Power 


6  WAYS  BETTER 


^^mmm^mmm 


STILL  ONLY  $420 


MONEY  SAVING  PACKAGE 

(DELUXE  MOBILE)  Reg.  Price 

Galaxy  V  Mark  2  $420.00 

DC35  12V  DC  Supply 99.95 

CAL35   Calibrator 19.95 

MMB  Mobil  Mount 7.95 

DELUXE  Ball  Mount  and  Spring 

with  25'  RG58  and  connector   16.20 

WEBSTER  WMWD  Mast  and  Top  Section 

plus  KW  Coils  75  thru  10 49.45 

TURNER  350C  Mike  and  Connect...       8.25 

Mobil  Log  Book .50 

1    REG.  TOTAL  $622.25 

I 


Please  ship  me  the  followin, 

P  Mobile  Package  —  $549 

n  Galaxy  V  Mark  2  —  $420 

n  Free  1967  Catalog  with  credit  form 

□  Check  or  Money  Order  attached 
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ADDRESS. 
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GET  THE  ENTIRE  BAND-BOTH  CW  AND 
PHONE  WITH  ONE  TUNING  ADJUSTMENT  I 

10-15-20-40  METERS 

Only  from  HUSTLER  will  you  receive  the 
mechanical  and  electrical  performance  you  want 
in  a  4  Band  Trap  Vertical.  Make  the  com- 
parison and  see  for  yourself. 

Look  what  you  get  with  Hustler! 

•  Individually  and  precisely  tuned  traps! 

•  Lowest  SWR  and  Widest  Band  width! 

•  Outstanding  mechanical  construction! 

•  Heavy  gauge  heat  treated  aluminum! 

•  Stainless  and  cadimum  plated  steel  parts! 

•  Base  impedance  nominal  52  ohms! 

•  WHOLE  BAND  OPERATION  WITHOUT 
READJUSTMENT! 

•  FOR  75-80  METER  OPERATION  ADD  HUSTLER  MOBILE  RM  75 
OR  RM  75S  RESONATOR  ON  TOP  OF  4BTV.  BAND  WIDTH  60  TO 
100  KC .  _  UNDER  2  TO  1  SWR 

Tr  FIXED  STATION 

TRAP  VERTICAL 


See  your 
distributor  or 
write  for 
new  catalog 


NEW-TRONICS  corp 


3455  Vega  Avenue 
Cleveland.  Ohio  44113 


Paul    Dodson    K5IRP 
r326    Parr 
Amarillo,    Texas 


Simplified  Printed  Circuits 


i 


Current  interest  in  transistorized  construc- 
tion projects  is  high;  prices  of  many  types 
of  transistors  are  much  lower  than  equival- 
ent tubes*  Many  of  the  current  construction 
articles  include  a  printed  ciicuit  layout  and 
this  makes  things  more  interesting  and  much 
easier* 

I  ha\^e  etched  several  of  these  circuits  with 
success  and  have  even  done  the  layout  my- 
self on  a  few  of  them.  I  use  the  photograph- 
ic method,  as  it  is  much  easier  and  one  can 
produce  several  circuits  from  one  negative 
if  necessary  (for  club  projects  and  such). 

First,  you  need  the  photo-sensitive  (pre- 
sensitized)  copper-clad  boards,  I  use  one- 
sided glass  base,  obtained  from  B-A*  for 
about  75c  each  in  the  3"  x  6"  size.  They 
come  in  light-tight  packages,  so  don't  expose 
them  to  flourescent  lights  or  direct  sunlight; 
low  wattage  incimdescent  bulbs  can  be  used 
to  work  by.  You  will  also  need  a  contact- 
printing  frame,  wliich  is  notliing  more  than 
a  sheet  of  glass  placed  over  a  flat  sheet  of 
foam  rubber  and  can  be  as  fancy  or  plain 
as  you  wish.  Just  be  sure  the  negative  is 
absolutely  flat  when  put  it  in  the  frame;  use 
clamps  or  weiglit  on  edges  of  glass.  The 
board  to  be  etched  is  placed  face  up  on  the 
foam  rubber,  the  negative  is  placed  on  top 
of  the  boards  and  the  whole  works  is  ex- 
posed. For  exposure  lamps  I  use  a  couple  of 
R40  sun  lamps  in  a  Kodak  bracket  and  ex- 
pose for  16  minutes. 

The  negatives  I  use  are  paper  negatives 
produced  on  a  Verifax  copying  machine. 
These  are  the  Fine  Line  one  time  matrices; 
use  a  soft,  damp  sponge  to  remove  any  color 
from  the  white  areas.  Careful,  don't  scratch  I 
If  you  know  of  a  printing  shop  using  offset 
printing  you  can  probably  get  them  to  shoot 
a  whole  batch  for  a  couple  of  bucks  or  so. 
These  will  be  film  negatives  and  will  requiie 
about  a  tlmd  less  exposme  than  the  Veri- 
fax  Negatives- 

*  Burst  ein-Appleby,    1012    McOee    Street,    Kanaaa    Oity, 
Missouri   €4106. 


After  tlie  exposure,  the  board  is  placed 
face  up  in  an  aluminum  pan  or  dish  and 
ti'ichloretliylene  is  geiitly  poured  into  the 
container  so  as  to  cover  Hie  board.  Do  not 
disturb  the  copper  surface;  at  this  stage  it 
is  very  soft.  Rock  the  container  gently  for 
a  minute  or  so^  then  carefully  remove  and  let 
dry.  Dr>ing  only  takes  about  30  seconds,  so 
don't  blow  or  heat,  just  let  it  air  dry.  When 
completely  dry,  place  the  board  face  up  in 
a  plastic  container,  such  as  the  larger  ones 
diat  disc  capacitors  come  in.  Gently  flow 
ferrous  chloride  solution  into  the  container 
and  start  etching.  This  takes  from  20  minutes 
to  an  hour,  depending  upon  tlie  tempera- 
ture of  the  solution.  I  use  an  old  hair  dryer 
a  couple  of  inches  above  tlie  surface  of  the 
solution  to  speed  things  up  a  bit.  Check  on 
the  etching  frequently  and  when  the  un- 
wanted parts  of  the  copper  are  completely 
etched  away,  drain  and  wash  in  running 
water  for  a  couple  of  minutes. 

These  chemicals  are  perfactly  safe,  just 
don't  spill  any  ferrous  chloride  because  it 
stains  quite  badly.  Dump  it  carefully  and 
flush  With  plenty  of  water,  Tricliloreth>  lene 
was  obtained  from  a  local  chemical  com- 
pany ($1.00  a  gallon)  and  the  ferrous  chlo- 
ride was  scrounged  from  a  local  photo- en- 
graver. 

In  making  the  originals  I  use  pen  and  ink 
and  Chart-Pak  tapes.  The  Chart -Pak  tapes 
are  rolls  of  black  paper  tape  in  various 
widths  and  are  av;tilable  from  most  office 
supply  houses.  The  dots  and  connectors  are 
usually  furnished  with  the  board  kits.  These 
are  gummed  on  the  reverse  side  and  save  a 
lot   of   time-consuming   hand-drawn   circuits. 

To  date,  I  have  etched  the  MnUical  (five 
at  a  time),  the  Two-Tone  Test  Oscillator^ 
ReguJaicd  Power  Supply,  Crid  Dip  OsciUa- 
tor^  FET  Voltmeter^  6  Meter  Converter  and 
several  others  in  fine  shape.  Why  not  get  a 
fist  fuU  of  inexpensive  transistors  and  have 
a  ball  with  etched  circuitry? 

...  K51RP 
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Designing  Transistor  Oscillators 


If  you  have  been  having  troubte  with  transistor  oscillators, 
this  article  will  show  you  how  to  design  them  to  meet  your 
requirements.  Five  brand  new  nomographs  eliminate  most 
of  the  math. 


Of  all  the  electronic  circuits  that  the  ham 
must  analyze,  design,  construct  and  use,  os- 
cillators  are  apt  to  give  him  the  most  trouble. 
Although  oscillators  are  basic  requirements 
for  any  radio  conrniunications,  they  are  prob- 
ably cussed  at  more  and  understood  less  than 
any  other  singular  circuit.  Actually^  vacuum 
tube  (and  FET)  oscillators  are  relatively 
easy  to  get  going,  and  except  for  some  ther- 
mal drift  problems,  are  fairly  simple  to  tame 
down.  In  vacuum  tube  circuits,  you  can  hang 
just  about  any  tuned  circuit  across  the  output, 
feed  a  Httle  of  the  output  energy  back  to  the 
grid,  and  tlie  thing  will  take  off.  It  really 
doesn*t  seem  to  matter  a  great  deal  what  the 
tuned  circuit  values  are  so  long  as  they  are 
resonant  at  the  desired  frequency,  It*s  this 
last  statement  that  gets  most  oscillator  build- 
ers into  trouble.  Even  though  in  many  eases 
it  doesn't  seem  to  matter  what  the  tuned- 
cii'cuit  values  are,  in  almost  every  instance  it 
does^  and  frequency  stability,  amplitude  sta- 
bility, and  power  output  can  be  improved  by 
pursuing  proper  design- 

With  the  transistor  oscillator,  it*s  a  little 
different  story;  this  is  because  the  low  value 
of  input  impedance  associated  with  a  transis- 
tor may  seriously  load  the  oscillator  circuit 
if  it  is  not  properly  designed.  In  fact,  if 
the  timed  circuit  is  not  properly  designed, 
chances  are  the  circuit  won't  oscillate  at  all. 
It  is  the  purpose  of  this  article  to  describe 
some  of  the  more  common  transistor  oscilla- 


tor circuits  and  to  present  a  simplified  me- 
thod for  their  design. 

Although  all  oscillator  circuits  consist  of 
an  active  device  such  as  a  transistor,  and 
some  passive  elements  like  capacitors  and 
coils  to  store  energy,  there  are  actually  two 
basic  categories  of  oscillators,  harmonic  and 
relaxation* 

In  the  harmonic  oscillator,  energy  always 
flows  in  one  direction  from  the  transistor  to 
the  tuned  ciicuit,  and  the  frequency  of  oscil- 
lation is  detennined  by  the  frequency  char- 
acteristics of  the  feedback  patli.  In  the  relaxa- 
tion oscillator  the  transistor  acts  like  a  large- 
signal  switch  which  periodically  turns  on  and 
cuts  off  the  flow  of  dc  power  to  the  passive 
storage  elements  in  the  circuit;  its  frequency 
is  determined  by  the  charge  and  discharge 
time  during  the  exchange  of  energy.  This 
type  of  oscillator  is  normally  characterized 
by  a  nonsinusoidal  output,  while  the  h^- 
monic  oscillator  piimarfly  produces  a  sine 
wave  and  is  of  major  importance  in  all  radio 
equipment*  Only  the  harmonic  oscillator  will 
be  discussed  in  this  article. 

Depending  upon  what  frequency  selection 
components  are  used  in  the  circuit,  the  out- 
put waveform  may  or  may  not  show  in  what 
way  it  was  generated.  One  important  char- 
acteristic  of  the  harmonic  oscillator  is  that 
the  transistor  is  continually  applying  power 
to  the  tuned  circuit;  in  the  relaxation  oscil- 
lator there  is  an  interchsmge  of  energy  in  a 
discontinuous  manner. 
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Fig.  }*     Oscillatory  action  in  a  simple  resonant  LC  circuit* 


Basic  oscillator  circuit 

Before  we  discuss  transistor  hannonic  os- 
cillators in  detail^  let's  talk  a  little  about  the 
most  simple  oscillatory  circuit  of  all,  the 
straight-forward  L-C  circuit  illustrated  in  Fig. 
1,  If  the  capacitor  in  the  tank  circuit  is 
initially  charged  with  a  battery  (Fig.  lA),  and 
then  switched  in  parallel  with  an  inductor 
(Fig,  IB),  it  will  discharge  through  the  in- 
ductor. The  capacitor  doesn't  discharge  in  a 
single  blue  flash,  but  discharges  quite  slowly 
because  the  inductor  tends  to  oppose  any 
change  in  current  throu^  it.  As  the  capacitor 
starts  to  discharge,  the  current  In  the  induc- 
tor slowly  increases  and  a  magnetic  field 
builds  up  around  the  coil.  When  the  capaci- 
tor is  fuUy  discharged^  the  magnetic  field 
surrounding  the  inductor  starts  to  collapse 
and  as  it  collapses,  it  generates  a  current 
equal  in  magnitude  to  the  original  discharge 
current,  but  of  opposite  polarity  (Fig*  IC); 
when  the  field  around  the  coil  is  completely 
collapsed,  the  capacitor  is  recharged  to  the 
opposite  polarity  (Fig.  ID).  However,  as  soon 
as  the  capacitor  is  recharged,  it  again  seeks 
equilibrium  and  disdiarges  through  the  in- 
ductor (Fig.  IE);  the  magnetic  field  builds 
up,  and  when  the  capacitor  is  completely 
discharged,  the  field  collapses,  recharging 
the  capacitor  to  its  original  polarity  (Fig,  IG). 

This  action  happens  over  and  over  again, 
with  the  capadtor  and  inductor  exchanging 


electrical  energy.  If  there  were  no  losses, 
this  circuit  would  continue  to  oscillate  back 
and  forth  as  long  as  the  coil  and  capacitor 
were  connected  in  parallel.  However,  in  prac- 
tical circuits,  the  coil  exhibits  a  certain 
amount  of  resistance  and  the  capacitor  doesn't 
quite  regain  a  complete  recharge  on  each 
succeeding  cycle.  The  result  is  that  the  oscil- 
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Fig*   2*    Idealized    waveforms   for    various    operating 
eonditions  in   harmonic  oicillatori. 
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Fig*  3.  A(l  harmonic  oscilla+ors  consist  of  an  am- 
plifier and  a  frequency-setectlve  feedback  network  as 
shown  in  A.  In  the  popular  ColpiHs  and  Hartley 
circuits,  the  feedback  network  consists  of  three 
reactances,  Xa,  X^,   and   Xr   as  shown   In   B, 

lations  slowly  decline  in  magnitude  as  illus- 
trated in  Fig,  2B.  To  maintain  oscillations,  a 
small  amount  of  energy  must  be  added  to 
the  circuit  once  each  cycle  as  illustrated  in 
Fig.  2C.  It  is  liere  that  the  ti'ansistor  or 
vacuum  tube  must  be  used,  to  provide  the 
little  kick  of  energy  once  each  cycle. 

This  little  kick  of  energy  is  a  lot  more  com- 
plex than  it  would  appear  at  first  glance. 
First  of  all,  it  must  be  just  lai  ge  enough  to 
overcome  the  inherent  losses  of  the  circuit; 
and  second,  it  must  occiu  at  Just  the  right 
time.  If  the  boost  does  not  occur  at  precisely 
the  right  time^  it  will  either  do  notliing  at 
all,  or  it  \vill  result  in  the  rapid  demise  of 
oscillations  as  shown  in  Fig,  2D< 

Actually,  any  oscillator  may  be  represented 
by  an  amplifier  and  a  frequency  selective 
feedback  path  similar  to  tliat  of  Fig,  3A;  by 
looking  at  this  block  diagram  for  a  moment, 
we  can  see  exactly  what  the  requirements 
are  for  oscillation.  First  of  all,  we  know  that 
tlie  amomit  of  energy  contributed  by  the 
amplifier  to  the  tuned  circuit  must  be  exactiy 
equal  to  the  energy  lost  through  circuit  re- 
sistance.  In  other  words,  we  want  an  output 
that  is  exactly  equal  to  the  input;  the  total 
gain  through  the  amplifier  and  frequency  se- 
lective feedback  network  must  be  equal  to 
one  or  unity. 


The  other  requirement  for  oscillation  is 
that  the  kick  must  occur  at  just  tlie  right 
time.  This  is  not  reallv  so  diflBcult  to  do  once 
we  sit  down  and  think  about  it— all  we  are 
saying  is  tliat  the  kick  furnished  by  the  am- 
plifier must  he  in  phase  with  the  oscillator 
ouput.  Since  there  is  a  180  "^  phase  shift 
through  the  transistor  from  base  to  collector, 
the  tuned  feedback  circuit  must  provide  an- 
other 180**  phase  sliift  so  that  the  output 
signal  appears  in  phase  with  the  input.  In 
summary  then^  to  function  as  an  oscillator, 
the  amphfier  and  frequency  selective  net- 
work must  exhibit  a  total  gain  of  unity  and  a 
phase  shift  of  zero   (or  360)    degrees. 

In  the  two  most  popular  oscillator  crcuits, 
the  Colpitts  and  Hartley,  the  frequency  se- 
lective feedback  path  consists  of  three  re- 
actances denoted  as  Xa,  Xb  and  Xc  in  Fig. 
3B,  In  the  Colpitts  oscillator,  Xa  is  an  induc- 
tor and  Xb  and  Xc  are  capacitors.  In  tlie 
Hartley  circuit,  Xa  is  a  capacitor  and  Xb 
and  Xc  are  inductors- 

ColpiHs  oscillator 

In  die  transistor  version  of  tlie  popular 
Colpitts  oscillator  in  Fig,  4  and  5,  capacitors 
Ci  and  Ca  form  a  resonant  tank  circuit  with 
the  inductance  L.  A  small  fraction  of  the 
current  flowing  in  the  tank  circuit  is  fed 
back  to  the  base  of  the  transistor  through 
Ca.  Although  the  oscillation  frequency  is  de- 
termmed  primarily  by  the  tank  components 
Ci,  Ca,  and  L,  tlie  transistor  input  impedance 
(hib)   and  output  impedance   (hot*)   affect  it 


Fig.  4.  The  basic  Colpitts  oscillator.  Bias  resistors 
and  power  supplies  have  been  left  out  for  clarity. 
Since    the    input    and    output    impedances    of    the 

transistor  (Zf  and  Zl  respectively)  load  the  tuned 
circuit,  the  circuit  may  be  further  simplified  by  re- 
placing the  transistor  with  two  resistors  representing 
the   loading. 
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A  B  C 
Fig,    5.    Practical  fransis+or    ColpIHs    oscillators.    The    common-base  connection   Is  shown  In  A,  the  common- 
emitter   in   B   and  the  common-collector  in   C.  C3    is   the  unmarked  capacitor  connected  to  the  junction  of 
Ct    and    C2« 

slightly*  The  frequency  of  oscillation  is  given 
by 


-"^V 


LC^ 


+ 


ioti 


11 1  bClC-S 


where  Ct  is  the  equivalent   capacitance   of 
Ci  and  Cs  in  series: 


Ot 


CiCs 


Fortunately,  tlie  term  (lubAnuCtC^)  is  us- 
ually quite  small,  and  the  frequency  of  oscil- 
lation may  be  simplified  to 

1  0.157 

f   =  =    - 

27r    V   LCt  V  LCt 

This  formula  is  not  difficult  to  work  if  you're 
familiar  with  the  slide  nile,  but  its  solution 
can  be  quite  tedious  if  done  by  hand*  The 
nomograph  of  Fig.  6  does  all  this  work  for 
you.  In  fact,  Fig.  6  may  be  used  in  any  case 
where  the  resonant  frequency  of  a  tuned  LC 
circuit  must  be  determined. 

For  more  accurate  results ,  the  more  com- 
plex equation  including  the  terra  (hob/hibCi 
Ca)  must  be  used*  In  solving  this  formula, 
the  nomograph  will  not  work.  However,  us- 
ually a  slug-tuned  coil  is  used  in  a  practical 
cu'cuit,  so  the  oscillator  may  be  adjusted  to 
the  correct  frequency  after  the  oscillator  is 
constructed. 

Although  predicting  the  frequency  of  os- 
cillation is  important,  it  has  been  previously 
noted  that  just  any  combination  of  inductance 
and  capacitance  that  is  resonant  at  the  de- 
sired frequency  will  not  necessarily  cause  the 
circuit  to  act  like  an  oscillator.  From  the 
diagram  of  Fig.  4  it  can  be  seen  that  the 
portion  of  energy  circulating  in  the  tank  cir* 
cuit  wliich  is  fed  back  depends  upon  the 
size  of  Ci  and  Ca.  To  ensure  that  the  oscil- 


lator will  stai't  and  sustain  oscillations  w 
voltage  is  applied  to  the  circuit,  the  common- 
emitter  cuixent  gain  (hfe)  must  be  greater 
than  the  ratio  of  Cs  to  Cu 


hf»  ]> 


Ci 


Cx 


where   hr*   is   the  value   of  forward   current 
gain  at  the  frequency  of  interest* 

Frequency  stability 

In  addition  to  these  two  requirements, 
there  is  one  other  important  consideration 
when  designing  an  oscillator— that  of  fre* 
quency  stability.  Frequency  stability  is  ex- 
tremely complex  because  it  varies  with 
changes  in  temperature,  power  supplies,  ex- 
temd  circuit  components  and  circuit  Q,  In 
addition,  frequency  drift  is  a  function  of  am- 
plification,  and  through  amplification,  of  the 
collector  voltage  and  emitter  or  base  current. 
It  is  also  a  function  of  the  effective  imped- 
ance of  the  tuned  circuit,  and  that  impedance 
is  a  function  of  the  coupled  loads  reflected 
from  the  input  and  output  loads  of  the  tran- 
sistor—complex, to  say  the  least.  If  frequency 
stability  is  of  paramount  importance,  tlie  first 
thing  to  do  is  to  insure  that  only  a  smaD 
amount  of  power  is  taken  from  tlie  tank  cir- 
cuit. In  most  cases  a  good  buffer  amplifier 
will  effectively  isolate  the  oscillator  from 
loading  and  load  variations  and  eliminate 
many  problems  with  drift. 

Theoretically^  tlie  frequency  stability  of 
an  oscillator  is  independent  of  the  configu- 
ration in  which  tlie  transistor  is  used.  How- 
ever, degradation  of  circuit  Q  by  transistor 
loading  and  amplification  variations  must  be 
identical;  in  practice  this  is  difficult  to 
achieve.  This  being  the  case,  the  best  sta- 
bility can  be  expected  for  the  circuit  ar- 
rangement which  provides  the  smallest  load- 
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Fig.  6.     Nomograph  for  determmtng  the  resonant  fre 
the  value  of   capacitance   which   will    resonate   at   a 
ryfer  it  laid  across  the  two  known  quantities  and  the 
42  ^H  resonates  at  3,5  h4Hx  with  a  50  pF  capacitor. 

ing  and  the  smallest  variation  in  gain.  The 
cx>minon-base  circuit  has  reduced  stability 
because  of  the  large  input  signal  power  re- 
quired by  the  emitter  and  because  of  the 
transistor's  reduced  power  gain  when  con- 
pared  to  the  common-emitter  configuration. 
The  selection  of  a  configuration  between 
flie  common-emitter  (CE)  foim  and  the  com- 
mon-collector  (CC)  or  emitter-follower  con- 
figuration is  much  more  difficult.  The  power 
gain  of  a  CC  amplifier  is  much  smaller  than 
the  CE,  but  the  miiformity  of  both  in  load- 


quency  of  tune<i  crrcuits.  It  may  al§o  be  used  to  find 

given   frequency  with   a   given   coll,   or   vise   versa.  A 

third   may   be   easily  found.   In   the   case   Illustratedi 

ing  and  gain  are  much  better;  consequently, 
selection  between  the  two  can  be  rather 
difficult.  If  the  common-emitter  circuit  is 
properly  designed,  it  can  provide  an  excel- 
lent liigh  stabihty  oscillator;  otherwise,  the 
emitter-follower  circuit  often  gives  tlie  most 
stable  arrangement.  This  is  borne  out  by  the 
large  number  of  Clapp  and  Q-multipHer  type 
emitter-follower  oscillators.  The  improved 
drift  characteristics  in  both  cases  is  a  result 
of  the  reduced  and  uniform  loading  of  the 
transistor  on  the  tuned  circuit  and  more  uni- 
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form  gain. 

Temperatuie  variatioBS  which  result  in 
frequency  drift  may  be  largely  neutralized 
by  proper  biasing  techniques  or  by  using 
temperature  sensitive  capacitors  in  the  tank 
circmt.  Although  the  design  of  bias  networks 
is  beyond  scope  of  this  article,  there  have 
been  several  excellent  articles  and  books 
vmtten  on  the  subject/*  Essentially,  the 
bias  resistors  must  be  chosen  so  that  the 
operating  point  remains  relatively  fixed  with 
changes  in  the  outside  environment.  This 
may  often  be  done  economically  by  using 
temperature-sensitive  resistors;  the  tempera- 
ture dependence  necessary  to  stabilize  the 
frequency  may  be  determined  quite  easily* 

A  variable  resistance  is  simply  inserted  into 
the  circuit  in  place  of  the  temperature-sensi- 
tive  element.  Then  the  circuit  is  exposed  to 
the  projected  temperature  range  and  this 
resistance  is  varied  to  keep  the  frequency 
constant.  The  temperature  dependence  of  the 
temperature-sensitive  resistor  is  then  selected 
to  match  the  measured  temperature  cur\e. 
This  resistance  may  not  necessarily  keep  the 
bias  point  constant,  but  it  will  change  in  such 
a  way  tliat  it  maintains  a  constant  frequency 
of  oscillation,  compensating  for  more  than 
one  fluctuation  in  the  circuit  as  a  function 
of  temperature, 

A  temperature  sensitive  capacitor  in  the 
tank  circuit  may  be  selected  by  the  same 
technique— a  variable  capacitor  is  placed 
across  the  tank  and  adjusted  for  constant 
frequency  output  at  the  temperature  ex- 
tremes. The  compensating  capacitor  should 
be  chosen  to  follow  the  same  curve* 

Altliough  temperature  considerations  and 
circuit  loading  are  both  very  important  to 
frequency  stability,  low  drift  is  primarily  de- 
pendent upon  the  Q  of  the  tank  circuit.  All 
other  things  being  equal,  the  higher  Q  cir- 
cuit always  results  in  lower  drift*  When  the 
effects  of  temperature  and  circuit  loading 
are  neglected,  the  percent  of  drift  is  a  direct 
function  of  Q  as  showm  in  Fig,  7.  With  pro- 
per temperature  compensation  and  very  light 
loading,  the  frequency  stability  obtained  in  a 
practical  circuit  will  very  closely  approach 
this  curve. 

In  addition,  the  tank  L/C  ratio  should 
be  low;  this  results  in  a  larger  value  of 
capacitance  in  the  tank  circuit  to  filter  out 
hamionics  which  tend  toward  frequency  in- 
stability. Also,  the  self-resonant  frequency  of 
the  inductors  and  capacitors  in  the  tank  cir- 
cuit should  be  at  least  ten  times  the  operat- 
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Fig*  7<  Th©  affect  of  tuned-circuit  Q  on  frequency 
drift  in  an  oscillator.  For  maximum  frequency  sta- 
bility In  a  practical  circuit,  the  Q  should  be  as 
high  as  pcssible» 

ing  frequency  of  the  oscillator,  and  where 
possible,  even  larger.  Otherwise,  the  internal 
parasitic  parameters  of  these  tank  components 
will  seriously  degrade  oscillator  performance 
to  the  point  that  stability  will  be  unsatisfac- 
tory. 

Colpi+ts  osciHafor  design 

Since  frequency  stability  is  usually  the 
first  consideration,  cucuit  Q  is  a  good  place 
to  start  the  design  of  a  transistor  oscillator. 
From  the  graph  of  Fig.  7,  you  can  choose 
a  value  of  Q  that  is  compatible  with  prac- 
tical components  and  will  provide  the  fre- 
quency stability  required*  With  this  value  of 
Q  in  mind,  the  frequency  of  operalion  and 
the  desired  impedance  of  tlie  tuned  circuit 
at  resonance 5  the  correct  value  of  tank  capaci- 
tance may  be  found  from 


C  = 


Q 


27rfZ 


Again,  the  math  in  this  formula,  altliough  not 
compleleh^  fonnidable,  is  inconvenient,  so 
the  nomograph  of  Fig.  8  was  prepared  to 
give  you  an  ahnost  instant  answer;  the  nomo- 
graph has  the  added  advantage  that  you 
can  quickly  check  tiie  effect  of  various  values 
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Fig,  8-     Nomograph  to  de+ermine  the  required  tuned- 
load    impedance   are    known.    First   the   frequeocy   of 
line   IS  then   drawn    from  the   cross-over   point  on   the 
to  find    the    necessary  tuned-clrcuit   capacitance*    In 
5000-ohm    load    impedance   and    circuit   Q    of    100   req 
oscillator  design,   this  nomograph   may   also   be  used 
vacuum  tube. 

of  tank  capacitance. 

For  example^  let's  assume  that  you  want 
to  build  an  oscillator  at  9  MHz  with  a  cir- 
cuit Q  of  100;  the  load  impedance  is  chosen 
to  be  5000  ohms.  From  the  nomograph,  plot 
a  straight  line  between  9  MHz  on  tlie  fre- 
quency scale  and  5k  on  the  load  impedance 
scale;  note  where  this  plot  crosses  tlie  pivot 


circuit    capacitance    when    frequencyr    circuit    Q    and 

operation  and  load  impedance  are  plotted.  A  straight 
pivot  line  through  the  required  value  of  circuit  Q 
the  example  illustrated,  a  9  MHz  oscillator  with  a 
uires  a  355  pF  capacitor,  in  addition  to  its  use  in 
when    designing     rf    and     if    amplifiers,    transistor    or 

line.  Now  plot  a  line  between  the  cross-over 
point  on  the  pivot  line  and  100  on  the  Q 
scale  to  find  the  required  value  of  capaci- 
tance; in  this  case  about  355  pF.  To  find 
the  value  of  inductance  that  resonates  with 
335  pF  at  9  MHz,  use  the  nomograph  of 
Fig.  6. 

Before  we  can  go  any  further,  we  must 
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Fig,  9.  Nomograph  +o  find  the  required  collector-emifter  capacitor  in  a  transistor  Colpit+s  oscillator 
when  the  forward  current  gain  [hfn]  and  total  tuned-circuit  capacitance  [Ct]  is  known.  In  this  casej 
forward  current  gain  of  20  and  total  tuned-circuit  capacitance  of  355  pF  requires  a  coltector-omitter 
capacitor  of  375  pF, 


determine  the  impedance  of  the  tuned  circuit 
at  resonance.  For  maximum  power  again,  the 
tank  impedance  shoukl  be  equal  to  the  tran- 
sistor output  impedance;  tliis  may  be  found 
from 


Z    = 


V 


CE' 


2P. 


or 


CE' 


I. 


where  Po  is  tlie  output  power,  Vce  is  the 
voltage  between  collector  and  emitter,  and 
lo  is  the  collector  current.  In  practice  a  value 
in  the  range   from    1500   to   5000   ohms   is 


usuallv  used- 

The  only  other  consideration  is  what  tran- 
sistor to  use.  Theoretically,  the  oscillator 
ti^ansistor  only  requires  a  gain  of  one  or 
unity,  but  in  practical  circuits  the  gain  must 
be  greater  than  unity  because  if  it  were  not, 
aging  of  the  components  would  eventually 
result  in  discontinuance  of  the  desired  wave- 
form because  of  gain  reduction.  The  mini- 
mum excess  gain  that  will  assure  starting  is 
usually  about  50  to  100  percent  for  ordinary 
circuits.  When  the  giiin  is  greater  than  one. 
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more  signal  is  fed  back  than  was  originally 
present,  and  a  buildup  in  signal  lev^el  re- 
sults; however,  this  increased  signal  will 
always  be  limited  by  the  inlierent  nonlinear i- 
ties  in  the  transistor.  These  nonlinearities 
will  result  in  some  distortion  of  the  output 
waveform,  but  in  good  oscillator  design  the 
distortion  should  be  very  slight 

Now  that  we  have  all  the  information  we 
need,  we  can  design  a  Colpitts  oscillator  for 
any  frequency  we  desire.  Perhaps  tlie  best 
approach  at  this  point  is  to  lay  out  a  'Vecipe" 
that  will  provide  us  with  the  desired  re- 
sults: 

1.  Choose  a  transistor  that  has  an  fi  seve- 
ral times  greater  tlian  the  frequency  of 
operation;  it  should  have  a  value  of  for- 
ward current  gain  (ht*)  of  at  least  5  at 
the  frequency  of  oscillation. 

2,  Design  a  bias  network  which  will  result 
in  the  desired  operating  conditions.  Use 
the  manufacturers  recommended  operating 
point, 

3*  With  the  operating  frequency ^  desired 
load  impedance  and  required  circuit  Q  in 
muid,  find  the  proper  value  of  tank  ca- 
pacitance from  the  nomograph  in  Fig.  8. 

4,  The  total  tank  capacitance  (Cx)  foimd 
in  step  3  is  equal  to  the  equivalent  capaci- 
tance of  Ci  and  Cs  in  series.  These  capaci- 
tors must  have  a  ratio  that  satisfies  the 
equation  h*t  >  Cs/Cu  Since  the  forward 
current  gain  of  the  transistor  should  be 
about  five  times  greater  than  that  required 
for  oscillation,  this  condition  is  satisfied  if 
we  use  a  starting  value  of  hit  in  choosing 
Ci  and  Cs.  The  starting  value  of  hf.  is 
simply  found  by  using  Ji  of  the  actual 
transistor  hf*  in  our  calculations.  This  will 
ensure  an  adequate  margin  of  safety  in 
our  design. 

When  the  total  capacitance  (Qr)  and  start- 
ing  hf*  are  known,  the  value  of  the  collec- 
tor-emitter capacitor  (Q)  may  be  found 
from  the  nomograph  of  Fig.  9,  Then  the 
required  value  of  emitter-base  capacitance 
(Ca)  may  be  calculated  by  multiplying  Ci 
by  the  starting  h±B. 

5.  From  the  nomograph  of  Fig,  6  choose 
a  value  of  inductance  that  will  resonate 
with  the  total  capacitance  at  the  desired 
operating  frequency. 

This  recipe  may  seem  to  be  a  little  com- 
plex at  first,  but  as  soon  as  you  use  it,  yoti 
will  find  tliat  it  is  really  pretty  simple;  all 
the  drudgery  is  removed  by  the  three  nomo- 
graphs. 


To  illustrate  the  use  of  the  Colpitts'  recipe, 
let's  design  an  oscillator  for  9  MHz  with  a 
2N918  transistor.  At  10  MHz  the  2N918  has 
a  gain  of  about  20^  so  we  can  use  this  value 
at  9  MHz.  A  check  with  the  manufacturer's 
spec  sheet  shows  that  1,5  mA  collector  cur- 
rent (Ic)  and  7.5  volts  collector-emitter  volt- 
age (Vob)  is  a  good  operating  point*  A  nine- 
volt  power  supply,  a  1000-olira  emitter 
resistor,  a  2200-ohm  stabilization  resistor  and 
a  6S00-ohm  base-bias  resistor  will  satisfy  the 
biasing  requirements  (Fig.  10).  The  required 
load  impedance  can  be  found  from  Z  ^ 
Vcb/Ic;  in  this  case  7.5  volts/ 1.5  mA  =  50O0 
ohms. 

Choosing  tlie  value  of  circuit  Q  to  be  100, 
a  load  impedance  of  5000  ohms  and  operat- 
ing frequency  of  9  MHz,  the  total  tank  cir- 
cuit capacitance  from  the  nomograph  of  Fig, 

8  is  355  pF.  To  insure  starting,  use  Ji  the 
value  of  hf*  in  finding  the  values  of  the  feed- 
back capacitors;  since  the  value  of  hf*  in  this 
case  is  20,  use  a  value  of  4.  From  the  nomo- 
graph of  Fig,  9  the  collector-emitter  capaci- 
tor (Ci)  is  found  to  be  444  pF;  use  the  nert 
largest  standard  value,  470  pF, 

The  emitter-base  capacitor  is  found  by  mul- 
tiplying 444  pf  by  the  stmiing  hf*,  4: 

C.  =  hfXi  =  4  X  444  =  1756  pF 

Here  again  use  the  next  largest  standard 
value,  1800  pF. 

Now  that  the  feedbadk  capacitors  have 
been  chosen,  all  that  is  left  is  the  inductor. 
From  the  nomograph  of  Fig,  6,  the  value  of 
inductance  that  will  resonate  witli  355  pF  at 

9  MHz  is  0.84  mH.  This  will  be  a  little  bit 
off  because  we  used  standard  values  of  ca- 
pacitance, but  if  a  slug-tuned  coil  is  used, 
it  \%all  compensate  for  these  larger  values  as 
well  as  the  output  capacitance  of  the  tran- 
sistor and  any  stray  capacitance  introduced 
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4&00    St-UG-TUNED  FORM. 

Fig.  10^     Prectical    9    MHz    Colpitis    oscillator    do^ 
slqned  with  the   procedure  ou timed   in  the  text. 
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by  wiring. 

The  completed  drcmt  is  shown  in  Fig.  10. 
When  this  circuit  was  constructed  on  the 
bench,  it  started  oscillating  as  soon  as  power 
was  applied.  The  collector  current  was  2  mA 
and  the  collector  to  emitter  voltage  was  7 
volts— very  close  to  the  desired  operating  con- 
dition* The  frequency  could  be  tuned  from 
8-7  to  1L6  MHz  by  tuning  the  slug-tuned 
coiL  The  output  voltage,  measured  at  the 
collector  with  a  VTVM  and  rf  probe,  was 
4.4  volts  peak  to  peak- 
Hartley  oscillator 

The  Hartley  oscillator  in  Fig.  11  and  12 
differs  from  the  Colpitts  in  that  the  capac- 
itors in  the  Colpitts  circuit  are  replaced  by 
two  magnetic-coupled  inductors  in  the  Hart- 
ley configuration,  and  the  inductor  is  re- 
placed by  a  capacitor.  The  behavior  of  the 
Hartley  circuit  differs  in  one  significant  way 
from  that  of  the  Colpitts;  if  the  magnetic 
coupling  between  the  two  sections  of  the 
inductor  is  relatively  high    (it  usually  is). 


Fig.  1 1.  The  basic  Hartley  oscillator  without  bias 
resistors  and  power  supplies.  The  circuit  may  be 
further  simplified  as  shown  by  substituting  resistors 
Zi    atid    Xt,    for    circuit    loading    by    the    transistor. 


-vcc 


Rg.  13.  The  two-winding  version  of  the  Hartley 
oscilFdtor.  In  this  circuit  the  necessary  phase  ra* 
versal  is  obtained  by  connecting  the  transformer  as 
shown  by  the  dot$. 


RFC 


Fig,  14,  Another  version  of  the  two-winding  Hart- 
ley oscillator*  In  this  casoi  since  the  drive  is  applied 
to  the  emitter,  no  phase  reversal  is  required  and 
the  transformer  Is  connected  as  shown, 

then  transformer  action  can  be  utilized  to 
obtain  the  required  current  gain  to  the  out- 
put of  the  circuit  Consequently,  smsJler 
values  of  Q-factor  can  be  used  for  the  tuned 
circuit  without  loss   in  circuit  efficiency. 

In  most  cases  the  loading  of  the  Hartley 
circuit  is  relatively  unimportant  as  long  as 
the  coupling  coefficient  between  the  two 
windings  on  the  inductor  is  high.  If  the 
coupling  coefficient  is  small,  then  the  cir- 
culating current  in  the  tank  must  be  large 
compared  to  the  load  current  (implying  light 
loading)    as  is   tlie   case  with  Ae   Colpitts 


rfr 


+vt£ 


-^^    ^>^ 


A  -  B  C 

Fig*  I2»     Practical  transistor  Hartley  oscillators*  The  common-base  configuration  is  shown  in  A,  the  com- 
mon-emitfar  in  B  and  the  common-collector  in  C. 
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Fig*  15.  Push-pull  Hartley  oscillator.  This  circuit 
may  be  designed  for  greater  power  and  less  har- 
monic   output   than    single    transistor    circuits. 

oscillator. 

Although  the  inductance  in  the  Hartley 
circuit  is  usually  a  tapped  coil,  a  trans- 
fonner  with  separate  primary  and  feedback 
windings  may  be  used.  This  particular  ar- 
rangement allows  an  additional  degree  of 
flexibih^ty  in  that  it  is  possible  to  obtain 
the  dc  bias  from  the  collector  supply  or 
from  a  separate  dc  source.  For  Iiiglier  power 


output  and  greater  eflBciencyj  the  Hartley 
circuit  may  be  readily  modified  for  push-pull 
operation  by  providing  center-tapped  pri- 
mary and  feedback  windings  on  the  trans- 
fonner.  In  Fig.  15  oscillating  currents  How 
in  the  tank  circuit  formed  by  the  winding 
Li  and  the  capacitor  Ci,  Winding  La  feeds 
back  sufficient  energy  to  the  bases  of  the 
transistors  to  maintain  oscillation.  If  the  tran- 
sistors are  operated  in  class  B  or  C,  sub- 
stantially greater  efficiency  and  output  power 
may  be  obtained  than  from  the  single  tran- 
sistor version* 

In  some  respects  the  design  of  a  Hartley 
oscillator  closely  follows  that  of  the  Col- 
pitts,  but  as  you  might  expect,  the  tap  point 
on  die  inductor  is  found  in  a  somewhat  dif- 
ferent manner.  To  insure  that  the  Hartlev 
oscillator  will  start,  the  value  of  hr.  must  be 

^^^  ^     U  +  M 

La  +   M 

In  this  case,  like  the  Colpitts,  the  value  of 
hr*  used  will  be  about  %  the  actual  ht*  of 
the  transistor  at  the  operating  frequency* 

Unfortunately,  this  formula  contains  the 
mutual  inductance  factor  (M)  which  is  de- 
pendent upon  the  coupling  coefficient  And 
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Fig.   16.     The   approximate    coupling    coefficient    (k]     of  a   single  wound   tapped  coil   as   a   function   of  the 
coil  size> 
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Fig,    17.     Graph  for  determining  the  tap  point  on  the 
tor  when  the  forward  current  gam  (h/>)  and  coupling 

—the  coupling  coefficient  is  dependent  upoa 
the  size  of  the  coil  and  the  tap  point*  Be- 
cause of  all  the  inter-related  dependencies, 
it*s  a  little  tough  to  come  up  with  the  proper 
tap  point  on  the  first  try,  but  by  approaching 
tlie  middle  from  both  ends^  the  graphs  of 
Fig,  16  and  17  will  simplify  things* 

Once  the  total  inductance  is  decided  upon, 
the  coil  can  be  designed  using  conventional 
techniques.  When  the  length  and  diameter  of 
the  coil  are  determined,  the  coefficient  of 
coupling  can  be  approximated  from  Fig.  16, 
With  this  value  of  coupling  coefficient  (k) 
and  the  starting  value  of  lite^  the  necessary 
turns  ratio  can  be  found  from  Fig.  17.  Al- 
though botii  of  these  curves  are  approxima- 
tions, they  will  get  you  into  the  ball  park 
with  an  operating  unit;  the  oscillator  can 
then  be  optimized  for  maximum  efficiency 
and  power  output. 

With  these  points  in  niindj  we  can  come 
up  with  reeij>e  for  the  transistorized  Hartley 
oscillator: 

Jl*  Choose  a  transistor  that  has  an  fT  sev- 


fe 


tuned-circuit   inductor  in  a   transistor    Hartley   oscllla- 
coefficient   (k)    of  the  coil  are  known* 

eral  times  greater  than  the  frequency  of 
operation;  it  should  have  a  value  of  for- 
ward current  gain  (hr*)  of  at  least  5  at 
the  frequency  of  oscillation, 

2.  Design  a  bias  network  which  will  result 
in  the  desired  operating  conditions.  Use 
the  maniif[icturers  recommended  operat- 
ing point. 

3,  Witli  the  operating  frequency,  desired 
load  impedance  and  required  circuit  Q  in 
mind,  find  the  proper  value  of  tank  capac- 
itance from  the  nomograph  in  Fig;  8. 

4*  From  tlie  nomograph  of  Fig.  6  choose 
a  value  of  inductance  that  \\'ill  resonate 
with  the  tank  capacitance  found  in  step  3 
at  the  desired  operating  frequency. 
5.  Design  an  inductor  that  will  fit  the 
requiiements  of  step  4;  the  inductance 
curves  in  tlie  ARRL  Handbook  and  the 
inductance  nomograph  in  the  Radio  Hand- 
book^ will  eHniinate  some  tedium  here, 
6»  When  the  length  and  diameter  of  the 
'  inductor  are  known,  the  length  to  diameter 
ratio  may  be  calculated  and  the  coupKng 
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coeflBcient  found  from  Fig.  16. 

7.  The  required  turns  ratia  between  La 

and  Li  may  be  fotind  from  Fig.  17  by  using 

the  coefficient  of  coupling   from  step    6 

and  the  starting  hr*. 

As  with  the  Colpitis  design,  the  best  way 
to  illustrate  the  Hartley  recipe  is  to  go 
through  a  practical  example  for  a  Hartley 
oscillator  with  a  2N918  transistor  at  9  MHz. 
Since  the  same  transistor  is  being  used,  the 
bias  network  and  total  tank  capacitance  and 
inductance  will  be  identical  to  the  Colpitts 
oscillator  we  previously  designed.  In  this 
case,  however,  we  have  to  design  the  in- 
ductor before  we  can  proceed*  By  scanning 
tlie  data  sheet,  we  find  that  lOK  turns  of 
number  26  enameled  wire  on  a  J,  W,  Miller 
4500  form  will  pretty  closely  put  the  target 
value  of  0,84  mH  midway  in  its  range.  Since 
the  total  leogtli  of  the  coil  may  be  found 
by  multiplying  the  wire  diameter  times  the 
number  of  turns,  and  number  26  enameled 
wire  is  0;017  inches  in  diameter  (from  the 
wire  table  in  the  AKEIL  Handbook),  the 
length  of  the  completed  coil  will  be  10,5  x 
a017  =  O.ITO  inches. 

The  diameter  of  the  Miller  4500  coU  form 
is  0.260  inches,  so  the  length  to  diameter 
ratio  is  0-179/0.260  or  0,69.  From  the  graph 
of  Fig.  16  a  1/d  ratio  of  0.69  provides  a 
coefficient  of  coupling  of  approximately  0.35- 
From  Fig.  17  a  0.35  coefficient  of  coupling 
and  starting  h**  of  4  indicate  a  turns  ratio 
between  Li  and  Li    of  2.6* 

This  turns  ratio  and  the  total  number  of 
turns  may  be  used  to  find  the  tap  point  on 
the  inductor.  To  find  the  number  of  turns 
in  Li,  simply  add  one  to  the  turns  ratio 
(which  gives  3.6  in  this  case)  and  divide 
this  factor  into  the  total  number  of  turns. 
In  this  example  Li  =  10,5/3,6  =  2%  turns. 
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Inductor  Li  is  the  rest  of  the  coil— 7S  turns. 
The  completed  circuit  is  shown  in  Fig-  18. 
Like  the  Colpitts  circtiit,  this  oscillator  took 
oflE  as  soon  as  the  nine-volt  supply  was  con- 
nected. The  desired  operating  condition  was 
very  close  to  that  required— Vca  of  7.2  volts 
and  lo  equaled  1.8  mA.  The  output  voltage, 
at  the  collector,  was  3.8  volts  peak  to  peak 
and  the  tuning  range  was  almost  identical 
to  the  Colpitts  circuit  previously  constructed 
-8.6  to  11.5  MHz. 

Clapp  oscillator 

Another  popular  oscillator  circuit  is  the 
series -tuned  Colpitts  or  Clapp  circuit  shown 
in  Fig*  19.  This  circuit  is  especially  useful 
to  the  amateur  because  in  practice  it  is  sus- 
ceptible to  less  drift.  This  is  because  the 
tuned-circuit  capacitors  Ci  and  Ca  may  be 
made  so  large  that  they  s\\^amp  out  the 
eflFects  of  element  capacitance  in  the  tran- 
sistor. The  large  values  of  capacitance  also 
tend  to  minimize  harmonics,  further  increas- 
ing frequency  stability. 

No  recipe  for  Clapp  oscillator  design  will 
be  given,  because  in  practice  the  design  very 
closely  follows  that  of  its  parent,  the  Col- 
pitts, Usually  the  values  of  Ci  and  Ci  are 
so  large  that  the  resonant  frequency  of  tlie 
circuit  is  determined  primarily  by  the  value 
of  C«*  Since  the  capacitors  Ci  and  Ca  govern 
the  amount  of  feedback,  their  ratio  may 
be  found  by  using  the  procedure  outhned 
in  step  4  of  the  Colpitts  recipe^  The  value 
of  C»  may  be  found  from  the  nomograph  in 
Fig.  8,  and  the  inductance,  from  Fig-  6, 

Since  the  Clapp  oscillator  is  usually  used 
in  a  VFO,  capacitor  Ct  is  a  variable-  This 
is  the  tough  part— to  choose  a  combination 
of  inductance  and  capacitance  (O)  that  will 
cover  the  desired  range.  Although  this  can 


Fig.  rS,  Pracflcal  9  MHi  fr«n»litor  Hartley  oscil- 
lator dietigned  with  tht  prc»c«dur«  deieribed  in  th« 
t«xt. 


Fig.  t9-  The  transistor  Clapp  oicillalor,  Eicdtlent 
frequency  stability  can  b*  obtainad  with  thit  circuit 
bee  a  Ufa  the  capacitors  Ci  and  Ci  may  ba  mad  a 
larga  anough  to  swamp  out  any  capacitiva  affacts 
of  tha  traniittor. 
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Fig.  20.  A  tuned -collec+or  oscillafQr  with  a  feed- 
back winding  to  the  emitter. 

be  given  matliematically,  the  resulting  for- 
mula is  long  and  draw^  out.^  The  best  ap- 
proach is  to  design  for  the  center  of  the 
required  frequency  range,  and  then  juggle 
the  values  of  L  and  Ca  to  exactly  what  you 
want.  If  you  use  a  value  of  Ca  which  is 
slightly  smaller  than  what  your  calculations 
call  for,  a  padding  capacitor  can  be  placed 
in  parallel  with  it  to  provide  the  necessary 
capacitance  adjustments. 

Other  oscillator  circuits 

In  addition  to  the  Hartley  and  Colpitts 
circuits,  there  are  obviously  many  different 
ways  to  satisfy  the  condition  for  oscillation* 
In  the  tutied'base  tuned-collector  oscillator 


A. 


B 


Kg.  21.  A  tuned-base  oscitlator  with  feedbacV  from 
the  collector  winding.  A  better  impedance  nnatcfi 
to  the  ba$e  of  the  transUtor  may  be  obtained  by 
using  the  tapped   inductor  as  shown  In  B. 


for  CKample,  a  series  LC  combination  is  in- 
serted in  both  the  base  and  collector  leads, 
which  together  form  tlie  necessary  resonant 
circuit.  Fig,  20  shows  an  oscillator  with  the 
tank  circuit  connected  between  the  collector 
and  base  wdth  feedback  taken  off  the  tank 
circuit  by  the  in-phase  feedback  winding  and 
applied  to  the  emitten 

In  the  circuit  in  Fig.  21,  the  tuned  tank 
circuit  is  placed  between  the  base  and  emit- 
ter (through  ac  ground)  and  out  of  phase 
feedback  picked  up  from  the  collector  wind- 
ing. In  Fig.  21B  a  better  impedance  match 
to  the  base  of  the  transistor  is  obtained  by 
tapping  down  on  tlie  tuned-circuit  induc- 
tance* 

Most  of  these  simple  circuits  have  one 
very  serious  disadvantage— the  frequency  of 
oscillation  is  very  dependent  upon  the  col- 
lector resistance  of  the  transistor.  There  is 
some  dependence  on  the  transistor  chaiacter- 
istics  in  all  oscillator  circuits,  but  in  the 
circuits  of  Fig.  20  and  21,  the  influence  of 
the  transistor  predominates. 

Colplt+s  or  Hartley? 

One  of  the  big  questions  that  invariably 
arises  is  what  circuit  to  use  in  a  specific 
application.  In  many  cases  the  Clapp  oscil- 
lator is  chosen,  particularly  for  VFO*s,  be- 
cause in  practice  stability  is  somewhat  easier 
to  obtain*  For  other  applications  though^ 
bodi  the  Hartley  and  Colpitts  find  favor. 
Between  these  two  the  choice  is  more  diffi- 
cult. However,  as  a  rule  of  thumb,  the  Hart- 
ley is  more  satisfactory  at  the  lower  fre- 
quencies, while  the  Colpitts  works  best  in 
the  high-frequency  and  VHF  range.  The 
reasons  for  this  are  quite  complex,  but  they 
can  be  explained  fairly  simply  with  a  couple 
of  block  diagrams. 

In  all  transistor  oscillators  where  the  tuned 
circuit  is  connected  between  tlie  collector 
and  emitter,  the  feedback  network  may  be 
represented  by  X*,  Xb  and  X*  as  shown  in 
Fig.  22-  Neglecting  circuit  losses,  tfie  only 
way  that  the  voltage  across  Zi  (the  base 
input  impedance)  can  be  precisely  180''  out 
of  phase  with  Zl  (collector  impedance)  is 
for  the  reactance  X*  to  be  opposite  from  the 
reactances  Xb  and  Xi?  and  for  Xi  to  be  equal 
to  the  sum  of  Xb  and  Xc.  In  the  Colpitts 
oscillator  Xb  and  Xe  are  inductors  and  X*  is 
a  capacitor.  When  the  circuit  losses  are 
neglected,  at  resonance  the  input  impedance 
of  the  feedback  network  in  Fig*  22A  appears 
as  an  infinitely  large  resistance. 
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Fig.  22,  The  current  flow  in  the  feadbdcSc  paths  of 
the  Colpitts  and  Hartley  oscilfators  !s  shown  in  B 
and  C.  The  general  case  is  illustrated  in  A. 

However,  in  a  practical  circuit  there  is 
base  loading,  series  resistance  in  the  tank 
coil^  loading  due  to  power  being  coupled 
from  the  circuit  and  the  impedance  is  not 
pin^ely  resistive-  In  a  practical  Colpitts  oscil- 
lator for  example,  the  feedback  circuit  would 
be  represented  as  shown  in  Fig,  22B;  Zl  is 
the  output  impedance  of  the  transistor,  while 
Zi  is  the  input  impedance.  In  this  circuit 
currents  ii  and  !=  are  not  exactly  the  same 
magnitude  or  of  opposite  pha.se  as  in  the 
ideal  lossless  circuit.  The  loading  of  the  base 
circuit  (Zi)  causes  the  current  ia  to  \a%  the 
collector  dri\dng  voltage  across  Zi.  by  less 
than  90"^;  hence  tlie  base  driving  voltage  lags 
the  collector  driving  voltage  by  something 
less  than  180". 

On  the  other  liand,  in  the  Hartley  circuit 
represented  in  Fig.  SSC,  the  base  loading 
causes  the  current  i  lead  the  base  dri\ing 
current  by  less  than  90*"  and  therefore  the 
base  driving  voltage  lead^  tlie  collector  volt- 
age by  less  than  180'*. 

In  the  Hai'tley  oscillator  the  effect  of  cir- 
cuit losses  and  transit  times  are  accumulative, 
but  in  the  Colpitts  circuit  these  effects  tend 
to  offset  one  another.  The  fact  that  the  base 
driving  voltage  through  the  Colpitts  feed- 
back ciicuit  lags  the  collector  voltage  par- 
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Fig.  23.  Connecting  a  lener  diode  across  the  tant 
circuit  of  a  Clapp  oscillator  to  obtain  output 
stability- 

tially  compensates  for  the  cfTects  of  transit 
time.  For  this  reason  the  Colpitts  oscillator 
is  somewhat  superior  to  the  Hartley  circuit 
at  the  high  and  very  higli   frequencies. 

Oscillator  requirements 

The  requiiements  on  any  oscillator  circuit 
are  varied^  but  in  addition  to  frequency  sta- 
bility, there  are  several  important  character- 
istics which  serve  to  specify  the  performance 
of  any  particular  circuit.  Perhaps  most  im- 
portant of  these  are  amplitude  stability,  har- 
monic content^  output  po^\^i  level,  efficiency 
and  noise  output. 

Amplitude  slabilify 

It  is  usually  desirable  for  the  output  sig- 
nal to  remain  constant  within  certain  limits 
as  the  transistor  and  other  components  age 
during  operation.  Tins  is  particularly  a  prob- 
lem ^vith  variable  frequency  oscillators,  but 
fortunately  the  output  may  be  stabilized  in 
most  cases  by  one  of  the  techniques  de- 
scribed below.  Theoretically,  the  amphtude 
of  the  voltages  and  currents  in  an  oscillator 
will  become  infinite  unless  some  hmiting 
action  occms  somewhere  in  the  circuit.  The 
nonlinearities  which  will  limit  the  amplitude 
of  the  output  in  a  practical  circuit  are; 

1.  Limitation  of  the  available  dc  voltage 
or  cm  rent  by  tlie  capability  of  the  supply, 

2.  Nonlinearities  in  the  transistor. 

3*  Nonlinearities  in  external  loads.  This  is 
true  because  the  external  loads  are  often 
a  function  of  voltage  and  current;  above 
a  certain  amplitude  their  values  change 
so  that  the  condition  for  oscillation  is  no 
longer  satisfied. 
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I      lu  any  case,  the  amplitude  of  oscillation 
I  will  build   up  until  it  is  limited  by  one  of 

these  three  basic  hmiting  mechanisms, 
^  When  tlie  oscillator  is  designed  for  high 
eflBciency  and  the  outjiut  voltage  nearly 
equals  die  supply  voltage,  variations  in  the 
supply  will  cause  fluctuations  in  output  pow- 
er<  Tliese  fluctuations  may  be  eliminated  by 
stabilizing  the  supi3ly  voltage  with  a  zener 
diode. 

Another  technique  which  is  sh*ghtly  more 
sophisticated  has  been  successfully  applied 
to  variable  frequency  oscillators  (Fig,  23). 
Here  the  output  is  compared  to  a  reference 
diode  and  the  difference  fed  back  to  the 
transistor.  Whenever  the  ae  voltage  across 
the  capacitor  in  tliis  Clapp  oscillator  exceeds 
a  value  determined  by  the  variable  resistor 
R3,  die  diode  conducts  a  compensating  base 
current  and  reduces   the   output   aniphtiide. 

Harmonic  content 

In  many  apphcations  it  is  desiiable  to 
restrict  the  output  power  of  the  oscillator 
to  one  single  frequency.  In  other  cases  har- 
monics are  desirable  for  frequency  multiply- 
Ing,  There  are  always  certain  n  on  linearities 
in  an  oscillator  circuit  which  give  rise  to 
signals  as  multiples  of  the  fiuidamentaL  The 
harmonic  content  depends  on  many  factors 
and  is  as  difficult  to  control  as  is  stability, 
but  primarily  it  is  dependent  upon  the  non- 
linearities  in  die  circuit  and  the  filtering 
action  of  the  tank  capacitance.  If  v^ery^  low 
distortion  is  desired^  push-pull  operation  in 
a  two-transistor  oscillator  may  be  advised. 
On  the  other  hand,  nonhnearities  may  be 
deUberately  used  to  produce  hequency  multi- 
plication. This  is  done  by  incorporating  an- 
other tank  circuit  into  ihe  oscillator  which 
is  tuned  to  tlie  desired  liannonic. 


Output  power  level 

The  maximum  power  output  from  an  oscil- 
lator is  important  in  many  cases,  as  well  as 
the  maximum  voltages  and  currents  availal>le 
witliin  the  limitations  of  stability  and  har- 
monic content.  The  requiiemcnts  for  fre- 
quency stabiUty  and  harmonic  content  are 
closely  connected  witli  the  power,  voltage 
and  current-handling  characteristics  of  the 
transistor  used  in  tlie  circuit. 

The  conversion  efficiency  of  the  transistor 
oscillator  depends  primarily  on  the  class  of 
operation  and  increases  as  you  go  from  class 
A  to  B  to  C.  However,  the  circuit  must  be 
initially  biased  somewhere  in  the  active  re- 


gion to  insure  that  the  oscillator  will  be 
self -starting,  Widi  most  transistors,  efficiencies 
of  about  50%  in  class  A,  78%  in  class  B  and 
80-90%  in  class  C  may  be  expected. 

A  bypassed  emitter  resistor  permits  class  C 
operation  in  a  manner  somewhat  similar  to 
the  grid-leak  method  used  with  vacuum-tube 
oscillators.  An  average  voltage  builds  up 
across  the  emitter  RC  combination  that  pro- 
vides reverse  bias  for  the  emitter  diode. 
With  an  initial  operating  point  near  cutoff, 
rising  oscillations  will  first  result  in  clipping 
at  the  low-cuiTent  end  of  the  load  line^  and 
eventually  the  buildup  will  be  limited  by 
the  nonlinearities  at  the  high  current  end; 
the  operating  point  will  eventually  lie  in 
the  cutoff  region. 

The  efficiency  of  an  oscillator  is  reduced 
by  the  dc  losses  in  the  resistors  of  tiie  bias 
circuit  and  is  tied  in  very  closely  with  the 
required  operating  point  stabihty  and  ease 
in  getting  the  oscillator  started.  AC  losses 
in  the  resonant  tank  also  reduce  efBciency, 
and  a  high  unloaded  Q  in  the  tank  circuit 
is  desirable.  To  obtain  high  efficiency  it  is 
necessary  in  all  classes  of  operation  to  utihze 
as  much  of  the  available  dc  supply  voltage 
as  possible,  vrith  the  peak  ac  collector  volt- 
age being  equal  to  approximately  90%  of 
the  supply  voltage. 

In  addition^  the  output  power  delivered 
by  the  transistor  to  the  tank  and  load  must 
be  high.  This  means  that  the  load  impedance 
seen  by  the  transistor  must  he  designed  to 
be  as  close  as  possible  to  the  matching 
impedance  for  the  transistor.  11  the  output 
power  from  die  oscillator  is  specified,  then 
die  supply  voltage  should  be  only  a  few 
^lercent  higher  than  the  ac  voltage  swing 
necessary  to  deliver  the  required  power  into 
tins  approximately  matched  load  impedance. 

Unfortunately,  the  requirement  for  high 
efflciency  will  lead  to  low  Q  of  the  loaded 
tank  circuit.  Tiiis  may  cause  poor  freciuency 
stability  and  a  compromise  must  be  found. 

Noise  output 

In  many  applications  it  is  very  important, 
to  keep  the  noise  power  from  the  oscillator 
at  a  minimum.  This  is  particularly  true  in 
VHF  converters  where  a  minimum  of  noise 
should  be  injected  into  the  mixer. 

Noise  in  the  transistor  also  effects  fre- 
quency stability— the  initiation  of  oscillation 
is  a  result  of  thermal  and  other  forms  of 
noise    shock-exciting    the    oscillator    ciicuit, 
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changing  the  over-all  amplification  and  af- 
fecting the  phase  stability  at  the  same  time* 
Consequently,  in  oscillators  that  must  meet 
extreme  frequency  stability  requiiemeuts,  the 
transistor  must  be  very  quiet  at  the  operat- 
ing frequency.  In  addition,  the  operating 
conditions  should  be  selected  to  introduce  a 
minimum  amount  of  noise. 

The  design  of  transistor  oscillators  is  not 
particularly  amenable  to  a  paperwork  design, 
followed  by  building  an  optimum  circuit  on 
the  very  first  try;  in  all  cases  iJie  design 
must  be  accompanied  by  some  experimental 
cut  and  try.  The  frequency  of  oscillation, 
the  desired  power  output,  and  other  require- 
ments, such  as  frequency  and  amplitude 
stability  are  required  witfi  fluctuations  in 
supply  voltage  and  transistor  perameters  over 
certain  temperature  ranges.  However,  ex- 
perience has  shown  that  the  following  gen- 
eral procedme  provides  best  results: 

1.  Select  a  transistor  capable  of  the  de- 
sired power  output  and  exhibiting  suffi- 
eient  gain  at  the  frequency  of  oscillation. 

2.  Select  the  type  of  oscillator  circuit  to 

3.  Establish  the  bias  point  and  design  a 
bias  network  with  the  necessary  degree 
of  stabiHty*  The  bias  point  may  be  subject 
to  change  later  to  improve  eflficiency  by 
shifting  operation  into  class  B  or  C. 

4.  Design  the  tank  circuit  using  the  given 
formula  and  design  nomographs. 

5.  Try  varying  amounts  of  feedback  to 
optimize  efficiency;  vary  the  operating 
point  to  achieve  class  B  or  even  class  C 
operation  without  sacrificing  ease  in  get- 
ting the  oscillator  started  (the  emitter  junc- 
tion must  not  lock  in  the  reverse-biased 
condition ) , 

6.  Use  a  shig-tuned  coil  or  trimming  ca- 
pacitor to  make  final  adjustment,  if  neces- 
sary, of  the  frequency  of  oscillation, 

-  . .  WIDTY 

Referencea: 

IJt    GotdAtein    TEIABH,    "Simplified    Transiitor    De- 
sign",  75,  July  1967. 
2.  Q*^T[\eral   EUetria  TranMMtoT  Manuul,   7th   Edittoa. 

5.  W.  Orr  W6SAI,  Eadio  Hf^jidbooK  Editors  and  Engi- 
neergf  Indianapollfi,   1367* 

C  L.   Howson    W2YE:Y,    "Beaifiiiiiff   the   VPO",    QST, 
December  1955, 

6.  TramiMtpr  Circuit  De*ign,  McQraw-HilJ,   New  Totk. 
1963, 

6,  F,   0,   Fit  eh  en  f   TranMUtor   CircuU  Analyiis   ar^S  D#- 
#*Ffi.  2nd  Edition,  Van  Nostrand.  New  York,  190e, 

7.  H,    J^    Rdck,     y$ry    Sigh    Fi-equ^n^    TecAniguat, 
MoOraw-HiH,   Hew   York,   1046. 
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I     CLEARANCE  SALE     j 

!         Back  Issues  of  73         I 


$1  per  year 


$1  per  year 

That's  right,  only  one  dollar  for  each  year. 

We  want  to  clear  our  shelves  so  here  is  your  opportunity  to 
get  those  back  issues  you  have  missed. 

Some  years  are  complete,  some  lack  one  or  two  issues.  If  there 
are  less  than  ten  available  for  a  year  we  will  fill  in  from  another 
year. 

Send  your  name,  address,  a  dollar  for  each  year,  and  indicate 
which  year  or  years  we  should  send. 

1961  ...  January  and  March  are  out 

1962  .  .  .  June  is  out 


1963 
1964 


I 


•     * 


•     • 


1966  .  . 

1967  .  . 


Complete,  at  present 
Complete,   at  present 
Complete,  at  present 
Not  available   on  this   deal 
Forget  it. 


The  back  issues  of  73  make  fascinating  reading.  Each  year  is 
like  a  complete  handbook  with  from  200  to  300  technical  and 
construaion  articles.  Nothing  much  to  get  old  in  73  .  •  .  none 
of  that  who-worked-who  ja22,  just  good  live  articles. 
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Sus  Browning  W4BPD 
Cordova,   South   Carolina 


Gus:  Part  26 


Trisfan  de  Cunha 


When  last  month's  episode  ended^  I  was 
on  board  the  South  African  ice  breaker,  de- 
parting Capetown  for  the  first  scheduled 
stop  at  Tristan  da  Cunha.  Jack  (ZSIOU)  and 
I  had  gone  aboard  the  ship  a  few  days  ear- 
lier. We  had  installed  die  gear  in  my  Httle 
stateroom  and  it  was  ready  to  go.  1  watched 
the  cily  of  Capetown  slipping  away  in  the 
distance  as  we  headed  in  a  general  North- 
westtrly  direction. 

After  about  an  hour  or  so,  the  Captain 
said  it  vvas  OK  to  use  the  radio  gear^  so  I 
headed  back  to  my  httle  room,  turned  on 
the  rig,  re-calibrated  the  receiver  and  trans- 
mitter at  14100  kHz,  then  checked  the  SWR, 
It  read  almost  1 : 1  so  I  was  all  set  Out  went 
the  first  CQ  signing  W4BPD/MM  and  1 
was  back  in  business  again.  The  boys  were 
all  there,  no  East  Coast  feUows  to  be  sm^e, 
because  the  band  wasn't  open  to  them,  but 
a  goodly  number  of  W6  s  and  some  W7's 
called.  They  all  wanted  to  know  when  I 
expected  to  arrive  at  the  island,  I  could  only 
make  an  educated  guess  at  this  time,  so  1 
told  them  the  approximate  time.  Then  the 
Europeans  began  caUing  and  aU  the  info 
had  to  be  given  out  again,  Tliis  kept  up  for 
a  few  hours  and  since  I  was  in  no  hurry,  I 
took  it  easy  and  gave  them  all  tlie  answers 
they  requested* 

When  the  little  pile-up  died  down  some- 
what, I  decided  to  take  a  walk  around  the 
ship  and  meet  all  the  crew  again.  I  wanted 
to  get  to  know  them  better  and  to  see  what 
kind  of  work  each  fellow  was  doing.  The 
last  one  was  the  wireless  operator.  He  was 
all  shut  off  by  himself  in  his  Mtde  poop- 
deck.  We  had  a  long  eye^ball  QSO  and  I 
had  a  good  chance  to  look  over  his  Japanese 
built  radio  gear.  It  was  beautifully  built  and 
seemed  to  work  very  FB,  The  nicest  part 
was  that  I  had  no  interference  from  him  on 
the  ham  bands,  and  I  didn't  cause  him  any 
QRM  eitlier.  This  meant  we  coxild  both  op- 
erate  at   any   time    without   botliering   each 


other.  Later  I  found  that  this  is  not  usually 
the  case  when  you  set  up  a  ham  rig  on  a 
ship. 

The  ship  had  been  built  in  Japan  about 
five  years  before,  so  as  far  as  ships  go,  it 
was  practically  a  new  one.  The  old  diesels 
ran  as  smooth  as  a  new  Swiss  watch.  While 
on  board  the  ship,  I  used  to  hang  around 
the  engine  room  looking  at  those  two  big 
diesels.  Each  one  was  about  the  size  of  an 
automobile  and  they  pmred  like  kittens.  As 
near  as  I  can  remember,  tiieir  cruising  speed 
was  about  300  BFM  and  I  was  told  they 
usually  last  a  lifetime. 

It  was  always  interesting  for  me  to  sit 
and  look  at  the  Radar  on  board  the  ship.  It 
would  even  spot  whales  and  waves  in  the 
distance  if  die  gain  were  turned  up.  Then 
the  depth  finder  was  anollier  item  1  found 
interesting.  It  vt^ould  show  every  hill  and 
vale  down  below  the  ship  and  it  would  even 
spot  a  school  of  fish  now  and  then.  Large 
fish  could  be  easily  seen  and  I  believe  if  one 
were  to  study  it  for  a  while,  he  could  tell 
the  size  of  some  of  tlie  larger  fish. 

Listening  to  tlie  sounds  from  that  deptli 
finder  made  my  flesh  crawL  They  were  some 
of  tlie  wierdest  sounds  IVe  ever  heard.  You 
could  hear  the  reflected  echo  from  each  of 
the  objects  shown  on  the  CRT  screen.  This 
was  something  I  had  never  observed  before 
in  my  life  and  it  alw^ays  attracted  me  when 
1  had  nothing  to  do,  especially  late  at  night 
after  the  last  cup  of  coffee.  I  had  brought 
about  five  cases  of  Cokes  along  with  me  and 
I  always  kept  a  few  of  tiiem  in  the  shix^*: 
**Fridge**,  as  they  called  it>  Some  nights  i 
was  coffee,  other  niglits  Coke— sort  of  del 
pended  on  the  mood  I  was  in,  ^ 

I  spent  many  hours  of  the  night  sittinj^ 
up  on  the  top  deck  looking  at  tlie  strangi 
arrangement  of  stars  overhead  in  the  South- 
ern Hemisphere^  with  the  Southern  Cross 
about  45  degrees  above  the  horizon.  During 
the  early  morning  hours  quite  a  few  whales 
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were  spotted  and  each  of  them  took  a  nose 
dive,  straight  down^  as  the  ship  approached. 
They  were  really  some  *  whoppers"  too- 
Listening  across  the  bands,  when  there  was 
nothing  else  to  do,  was  always  interesting^ 
especially  if  someone  was  talking  about  me. 
It  did  sort  of  shake  them  when  I  would 
break  in  and  say,  *'Hey,  Ole  Buddy,  you  had 
better  be  careful,  I  am  a  lissenin'  to  what 
you  say". 

I  had  plenty  of  time  to  just  sit  and  reflect 
and  ask  myself  why  I  was  down  here,  away 
from  all  the  comforts  of  home  and  my  nice 
family  .  .  ,  especially  sweet  Peggy,  The  more 
a  DXpeditioner  thinks  about  it,  the  more  he 
is  convinced  that  the  fellows  back  home  in 
the  air  conditioned  houses  or  apartments  are 
actually  getting  more  enjoyment  out  of  the 
DXpedition  than  he  is.  It's  like  I  have  always 
said,  the  fnn  is  in  the  chase,  getting  in  the 
pile-ups,  working  that  elusive  and  rare  DX^ 
then  going  in  and  telling  the  XYL  about  it 
-  ,  ,  and  she  sometimes  saying,  "So  what?*'. 
I  am  sure  the  only  one  who  can  appreciate 
the  thrill  of  working  a  new  one  is  a  real 
DXer,  The  75  meter  rag  chewers  cannot 
understand  all  this,  and  you  are  wasting 
your  time  trying  to  explain  to  one  of  them 
how  it  is  with  you.  But,  you  know,  if  every 
ham  was  a  real  DXer,  the  bands  would  be 
absolutelv  unusable.  Can  you  picture  the 
mess  if  the  pile-ups  were  about  10-15  times 
as  high  as  they  are?  The  poor  DXpedilloner 
would  go  stone  crazy  and  wovild  not  make  as 
many  QSOs  as  he  does  at  each  stop. 

Every  chance  I  got,  I  would  go  on  the  air 
md  sort  of  keep  a  running  account  of  how 
^ve  were  approaching  our  goal— Tristan  da 
Cunha.  The  South  Atlantic  seemed,  on  the 
entire  trip,  to  be  in  a  mean  mood.  There 
were  never  any  of  those  near  calms  you 
sometimes  see  around  the  Seychelles  in  the 
Indian  Ocean.  Mind  you,  this  was  Summer- 
time, so  I  can  just  picture  what  it  must  be 
like  during  the  winter  season  down  there. 
They  tell  me  it  gets  pretty  rough  during 
':hose  months. 

One  nice  thing  about  being  at  sea  is  the 
uperb  conditions  and  the  late  hours  the 
oands  stay  open.  I  had  observed  how  early 
he  bands  closed  when  I  was  operating  from 
^SIRM,  They  closed  just  about  the  way 
hey  do  in  the  USA,  but  it  was  a  completely 
different  story  at  sea,  I  hoped  the  bands 
would  be  like  this  when  I  finally  got  ashore 
at  the  places  I  was  heading  for. 

I  noticed  that  when  the  wind  blew  from 


the  Southwest  at  night  it  got  downright 
chilly.  Even  during  the  daytime^  it  was  too 
cool  and  too  windy  to  enjoy  yourself  on  the 
deck  chairs.  I  suppose  that  cold  air  over 
Antartica  must  have  had  it^s  effect  even  at 
tliis  distance  from  it* 

Big  schools  of  fish  could  be  seen  at  all 
times,  and  I  was  amazed  at  the  number  of 
birds  which  could  be  seen  from  the  ship 
all  day  long.  Many  of  them  seemed  to  be 
following  the  ship.  Maybe  they  were  lost 
and  figured  we  would  sooner  or  later  bring 
them  to  land. 

Food  was  no  problem  on  the  boat.  There 
was  plenty  of  good  eating  at  eveiy  meal. 
Occasionally  the  crew  had  some  beer.  The 
Captain  and  First  Mate  treated  me  royally 
and  I  got  almost  everything  I  asked  for,  I 
was  their  guest  and  they  really  knew  how 
to  treat  a  guest.  Maybe  one  of  these  days  I 
will  get  a  chance  to  go  with  them  again.  I 
would  take  them  up  on  it  tomorrow  .  .  • 
maybe  1  should  get  a  letter  off  to  them  one 
of  these  days,  eh? 

I  have  found  that  if  you  are  friendly  when 
you  are  away  from  the  USA,  everyone  is 
then  your  friend.  If  you  act  "snooty"  (like 
some  people  still  do)  then  they  know  how  to 
treat  you.  You  can  get  "red  taped"  to  death 
when  you  are  at  their  mercy  overseas,  you 
know.  So,  Ole  Buddy,  take  it  easy  over  there. 
Be  friendly  to  everyone  and  everyone  vrfU 
be  friendly  to  you.  Things  will  go  much  more 
smoothly  for  you,  I  think  most  people  in  the 
world  want  to  be  friendly  and  if  you  act 
right  and  say  the  right  things,  they  will  go 
all  out  for  you  when  you  need  them. 

This  really  pays  off  aboard  a  ship.  If  you 
like  to  eat,  always  make  it  a  point  to  be  on 
friendly  teims  with  the  head  cook.  Then 
you  can  always  visit  the  gaDey  at  any  old 
hour  and  get  a  real  good  handout,  or  a  fresh 
cup  of  coffee,  and  you  can  get  him  to  cook 
little  things  especially  for  you. 

I  got  to  know  the  three  men  who  were 
going  to  Tristan  da  Cunha,  They  were  part 
of  the  island's  population  which  was  forced 
to  leave  when  the  volcano  exploded  a  year 
or  two  before.  They  spoke  a  very  odd  type 
of  English,  but  were  very  friendly.  They 
told  me  about  someone  else  who  had  op- 
erated a  ham  station  from  the  island  some 
years  earlier.  The  trip  to  the  island  took 
about  4  or  5  days.  The  days  seemed  short  to 
me,  since  something  was  going  on  every  day. 
It  seems  like  yesterday  to  me,  sitting  here 
writing    all    this    some    years    after   it    hap- 
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pened*  Right  now,  I  can  almost  hear  those 
wierd  sounds  of  the  depth  soxinder  going  on 
all  day  and  all  night.  I  wonder  how  many  of 
the  old  crew  are  still  with  the  ship  .  .  -or 
even  if  they  are  still  using  the  same  ship- 
One  morning  the  birds  became  more  num- 
erous than  usual,  and  the  ship  s  intercom 
announced  that  Tristan  was  being  ap- 
proached. In  another  hour,  what  appeared 
as  a  few  mountains  sticking  up  out  of  the 
water  was  seen  on  the  horizon.  There  wa^a 
little  smoke  coming  from  one  of  them.  The 
men  from  Tristan  da  Cunha  became  nerv^ous 
and  big  smiles  came  over  their  faces.  They 
began  shaking  hands  with  everyone.  They 
were  coming  home  after  being  away  for  a 
long  time.  As  we  came  nearer,  1  could  not 
understand  how  anyone  would  be  anxious  to 
get  back  to  such  a  dismal  looking  spot  But 
it  was  home  to  them,  I  suppose,  since  each 
of  them  had  been  bora  there  and  had  lived 
most  of  his  life  on  those  rocks.  As  for  me, 
I  sure  would  hate  to  know  I  had  to  spend 
the  rest   of   my  Hfe  on   such   a  miserable 

island  as  this. 

The  ship  anchored  about  half  a  mile  ofi 
shore  and  a  few  small  boats  were  placed  in 
the  water  for  some  of  the  crew  to  go  fishing 
for  rock  lobsters.  Rock  lobsters  are  very 
numerous  in  that  part  of  the  South  Atlantic, 
The  large  landing  boat  was  lowered  and  the 
three  islanders,  the  first  mate,  three  of  the 
ship  s  crew,  and  I  boarded  the  craft.  We 
were  lowered  to  the  water  and  tlien  headed 

for  the  island.  ^ 

As  we  approached^  1  could  see  that  it  was 
even  more  desolate  than  it  looked  from  the 
ship  in  the  harbor.  The  color  of  the  sod  was 
almost  black  as  coal  and  tbe  spots  where  the 
lava  had  streamed  from  the  volcano  looked 
like  frozen  liquid  coal.  There  were  three  or 
four  streams  of  this  lava  which  had  flowed 
down  to  the  sea  from  the  volcano.  ITI  bet 
this  was  a  sight  to  behold  when  it  was  ac- 
tually taking  place, 

^Vhen  we  landed,  the  three  men  headed 
for  their  homes  which  were  still  standing, 
Tliey  went  all  over  the  place  looking  into  the 
other  houses.  While  this  was  going  on,  I  was 
trying  to  figure  out  the  best  spot  to  put  my 
antenna  and  which  house  to  use  as  my  ham 
shack.  I  discussed  this  with  the  First  Mate, 
and  that's  when  he  told  me  they  were  plan- 
ning to  leave  there  the  next  morning,  at 
the  latest!  The  Tristaners  decided  they 
would  stay,  so  when  we  got  back  to  the 
ship*  all  tlieir  posessions,  even  a  few  goats 


and  sheep,  were  loaded  into  the  landing 
craft  and  they  went  back  to  the  island  after 
shaking  hands  with  everj^body,  I  stayed  on 
board  the  ship  and  went  on  the  air  to  tell 
the  fellows  where  I  was  and  what  we  were 
going  to  do. 

The  fellows  who  had  been  fishing  came 
badk  with  a  few  rock  lobsters  and  some 
nice  looking  fish.  In  the  distance,  we  saw  a 
ship  approaching  us.  The  fellows  with  the 
signal  light  got  busy  and  had  a  QSO  with 
them  as  they  neared  our  boat.  They  pulled 
up  alongside  us  and  their  Captain  and  First 
Mate,  along  with  a  few  members  of  their 
crew,  came  over  to  our  ship.  We  all  went 
into  the  dining  salon  for  a  few  cups  of  tea. 
They  were  in  need  of  a  few  items  in  the 
food  line,  and  a  few  drums  of  some  kind  of 
oil*  In  exchange  for  this,  they  gave  us  be- 
tween 500  and  1000  pounds  of  rock  lobster, 

Tlieir  ship  was  one  of  two  which  stay  in 
tibe  waters  around  Tristan  da  Cunha  many 
months  of  the  year  to  fish  for  rock  lobster* 
They  had  had  a  good  catch,  they  said.  They 
were  practically  a  floating  refrigerator  and^ 
when  they  were  fully  loaded,  could  carry 
many  tons  of  lobsters.  They  take  their  boats 
back  to  Capeto^vn  when  full,  and  most  of 
these  lobsters  are  then  shipped  by  air  to  the 
USA.  Their  crew  was  a  very  rough  looking 
bunch  and  hard  as  nails.  These  fellows  had 
been  following  this  business  a  long  time,  I 
was  told. 

We  departed  for  Gough  Island  at  about 
sundown.  Ever>'^one  had  a  big  plateful  of 
rock  lobster  for  dinner  that  night*  Needless 
to  say,  they  were  delicious. 

Just  before  darkness  set  in  was  the  last 
view  I  had  of  Tristan  da  Cunha  with  the 
little  stream  of  smoke  still  coming  from  the 
smoldering  remains  of  their  volcano,  I  seri- 
ously doubt  if  I  will  ever  again  see  this 
island. 

Later,  I  read  in  the  newspapers  that  aU 
the  inhabitants  who  fled  the  island  during 
the  eruption  had  returned  there.  Then 
sometime  last  year  I  read  that  many  of  them 
wilted  to  leave  again,  I  suppose  their  sam- 
ple of  modem  civilization  had  spoiled  them. 
As  for  myself,  I  don't  see  how  anyone  would 
ever  want  to  live  on  that  cold,  damp,  bleak 
patch  of  rocks  sticking  up  out  of  Ae  cold 
South  Atlantic  in  the  first  place.  I  don't 
Oiink  the  wind  ever  stops  blowing,  and  it 
seems  cold  all  the  time,  even  in  their  sum- 
mertime. 

.  .  .  W4BPD 
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So  good  it  defies  comparison 


THUIVDERBIRD 

TRIBANDER    MODEL  TH3Mk2 


•  Delivers  uncompromised  full-sized 
performance  on  10,  15  &  20  meters 

•  Takes  maximum  legal  power 

•  Exclusive  time-proven  Beta  Match 

Try  as  you  may,  you  just  won't  find  another 
three-element  tribander  for  10,  15  and  20 
meters  that  will  even  begin  to  compare  with 
Hy-Gain's  Model  TH3MkZ  Some  say  ifs  the 
rndividuatly  tuned,  targe  diameter  Hy-Q 
traps  that  make  the  difference  by  providing 
full-sized  performance  on  each  band.  Others 
say  it's  the  spacing  of  the  elements  on  the 
14  foot  boom.  Stilt  others  claim  it's  the  ex- 


clusive, time-proven  Beta  Matching  System 
that  provides  the  optimum  gain  and 
maximum  F/B  ratio  you  get  with  the  Model 
TH3Mk2.  Actually,  it's  a  combination  of  all 
of  these  factors  plus  rugged  heavy  gauge, 
taper-swaged  seamless  aluminum  construc- 
tion,,, sol  id  aluminum  trap  housings  using 
air  dielectric  capacitor*, ^weather  impervious 
molded  high  impact  cycolac  insulators.., 
and  Hy-Gain's  overall  engineering  excel- 
lence, that  makes  the  Model  TH3Mk2  so 
good  it  defies  comparison.  Get  the  best  in 
3-element  tribanders-geta  Model  TH3Mk2.. 
Model TH3Mk2..,- ..$114.95  Net 


^alii  Thufiderbird  TRI BANDERS. 


Hy-Gain's  6-elemeiit 
DX  THUNDERBiRD 

Provides  the  very  ultimate 
in  tribander  performance. 
Takes  maximum  power.  24' 
boom.  Exclusive  Hy-0  traps 
and  time-proven  Beta  Match. 
Model  TH6DX  $149.50  Net 


Hy^Gain's  3-elemetit 
THUNDERBIRD  JUNIOR 

Fantastic  performance  in  limited 
space.  Takes  600  watts  P. LP. 
12'  boom.  Exclusive  Hy-Q  traps 
and  Beta  Match.  Rotates  with 
heavy  duty  TV  rotator. 
Model  TH3Jr $74.50  Net 


Hy-Gaiit^$  2Hilemefit 
THUNDERBIRD 

Installs  most  anywhere.  De- 
livers outstanding  perform- 
ance.  Takes  maximum 
power  6'  boom.  Exclusive 
Hy  Q  traps  and  time-proven 
Beta  Match. 
Model  TH2Mk2  $74.50  Net 


Boston  Headquarters  for  Hy-Gain  Antenna  is 

DeMambro  Radio  Supply  Company,  Inc. 

1095  Commonwealth  Avenue   •    Boston^  Mass.  02215 

617-ALA-9000    •    Call  Guide  K1MPG 
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Howard    Pyle   W70E 
3434  74tS  Avenue,  S.E. 
Mercer  Island,  Wash.  98040 


Climbing  the  Novice  Ladder 


Part  IX:  Happy  day!  Joe  and  Judy  are  licensed! 


The  monlii  just  passed  liad  been  full  of 
activity  for  Judy  and  Joe,  School  had  com- 
menced  for  both  and  Joe  bad  begun  bis 
emplo>iTient  at  the  supeiTnarket  on  Satur- 
days* Judy's  evenings  had  been  spent  mostly 
between  school  homework  and  familiarizing 
herself  with  the  ham  bands  tliroiigh  listen- 


Their  novice  [icenses  drnved  simulianeously! 


ing  on  her  little  CONAR  receiver.  She  had 
experienced  gieatly  improved  reception  on 
all  bands  since  hanging  a  good  80  meter 
dipole.  As  she  gained  experience  in  tuning 
adjustments^  her  code  abiHty  gradually  im- 
proved tlirough  her  many  hours  of  listening. 
She  began  to  pull  in  some  real  DX  stations 
occasionally  •  .  •  VK's,  JA's,  ZL's  and  a  few 
G  and  D  stations  she  was  able  to  identify. 
Judy  was  already  on  her  way  to  becoming 
an  accomplished  novice  operator  even  before 
she  could  legally  put  her  transmitter  on  the 
air, 

Joe  toOj  had  not  been  idle.  He  had  given 
up  his  evening  paper  route  when  his  new 
fob  at  the  raaiket  had  materialized.  Rushing 
home  from  school  each  day  he  would  first 
accomplish  his  home  work  assignment  and 
then  make  for  his  little  basement  comer 
where  his  father  had  installed  a  small  work 
bench.  Progress  on  liis  Knight-Kit  T-60  trans- 
mitter assembly  was  good  and  he  was  but  a 
few  days  away  from  an  initial  test  by  Larry 
with  a  final  check  bv  FN.  Larrv  had  been  a 
frequent  drop-in  visitor  while  Joe  was  work- 
ing on  the  rig  and  had  given  him  a  nimiber 
of  hints  and  tips  which  helped  ease  the  con- 
struction path.  Larry's  college  would  not 
commence  for  three  more  weeks,  so  he 
wasn't  yet  burdened  with  studies  and  could 
dev^ote  considerable  time  to  Joe. 

And  then,  to  climax  the  month's  aeti\i- 
ties,  both  Judy  and  Joes^  formal  official  li- 
censes as  no\ace  class  amateurs^  complete 
with  call  letters,  arrived  simultaneously! 
Excited  rejoicing  and  an  overwhelming  ea- 
gerness to  get  on  the  air  electrified  the 
atmosphere  at  both  of  their  homes.  As  the 
licenses  had  arrived  on  a  Thursday;  Judy 
was  forced  to  wait  until  Saturday  when  FN 
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had  promised  to  come  over  and  help  her  get 
set  up  to  transmit.  As  much  of  the  initial 
installation^  tmie-up  and  adjustmetit  pro- 
cedures would  necessarily  be  repeated  by 
Joe  when  he  finished  his  transmitter^  he  was 
invited  to  Judy's  place  to  participate  in  her 
inauguration  into  the  realm  of  transmitting 
hams<  Completion  of  Joe's  rig  had  been  de- 
layed because,  in  his  haste  to  complete  it, 
he  had  made  a  couple  of  significant  wiring 
errors  which  Larry  had  caught  and  pointed 
out  to  him.  The  instruction  book  had  been 
perfectly  clear,  but  in  his  eager  haste,  Joe 
had  been  a  bit  careless;  he  was  now  engaged 
in  rectifying  the  errors. 

On  the  appointed  Saturday  morning  FN, 
Judy  and  Joe  gathered  in  Judy's  shack.  This 
had  originally  been  just  a  *catch-air  storage 
closet  on  the  second  floor  near  her  bedroom. 
Her  mother  had  been  cooperative  in  remov- 
ing such  odds  and  ends  as  had  been  stored 
there^,  relegating  them  to  the  attic.  Judy's 
Dad,  Tom,  had  done  a  bit  of  patch- work  on 
the  closet  walls  and  built  a  neat  little  op- 
erating desk  at  one  end  and  Judy  had 
painted  the  interior.  Fortunately  the  closet 
contained  a  good  sized  window  and  Tom 
had  provided  additional  lights  and  electrical 
outlets;  Judy  came  up  with  a  real  neat 
shack  ,  ,  ,  really  'groovy'  as  Joe  termed  it, 

FN  opened  the  session  with^  *'Well,  kids, 
there  isn't  much  to  do  in  here  now.  Your 
Dad  has  the  coax  feeder  to  the  antenna  run 
in  and  you've  already  got  a  ground  wire  to 
the  cold  water  pipe  in  tlie  bathroom.  Tom, 
Fm  glad  to  see  that  you  provided  a  couple 
of  outlets  right  here  at  the  back  of  the 
operating  table;  won't  have  to  drape  strag- 
gling lamp  cord  about  the  room.  You  have 
your  transmitter  sitting  in  just  about  the 
right  spot  for  you  Judy;  you're  right  handed 
so  the  transmitter  should  be  at  the  right 
as  you  have  it.  This  will 
hand  free  to  manipulate 
minor  adjustments  when 
someone.  You  won't  need  to  touch  the  b'ans- 
mitter   ordinarily   while   youVe   working   an- 

your  right  hand  will  be 
*^0K  Gramps  .  .  .  here's 
.  I  already  have  it  skinned 
.  .  •  let's  get  Roincj,  shall  we?"  Judy  cut  in. 
Both  Tom  and  FN  laughed  and  FN  said, 
"Goodness  girl,  don't  rush  me;  let  me  get 
my  trusty  briar  fired  up  first;  never  could 
make  a  good  connection  without  a  nicely 
di^awing  pipe".  Filling  and  lighting  his  pipe 
took  but  seconds  and  then  FN  removed  the 


leave  your  other 
the    receiver    for 

you're     copying 


ler  station,  so 
free  for  keying.'' 
the  coax  feeder  . 


5;:^;^^^;? 


Joe's  li+f-l©  T-60  rig  in  the  final  wiring  stages.  Later 
FN  showed  him  how  to  [ace  and  cable  the  loose 
wiring    into   a    neat   harness. 

coax  from  its'  connection  to  the  receiver  and 
saidj  "Now  v^^here's  the  Uttle  knife  switch  I 
told  you  to  get  for  the  antenna  change-over 
Judy?".  "Right  here  Gramps/*  she  replied^ 
opening  a  drawer  which  Tom  had  thou gl it- 
fully  built  in  to  the  desk,  "And  now  Tom,  a 
couple  of  round-head  wood  screws  .  ,  ,  about 
#6,  half  inch  long  will  do."  "Yep^  got  lots 
of  *em  in  the  shop  Dad;  Til  grab  a  couple  *  .  . 
anything  else  well  need?",  ''Yeah^  bring  a 
screw-driver  too  unless  your  thumb-nail  is 
that  good,"  FN  chuckled,  "I  brought  my  ht- 
tie  pocket  tool  kit  but  I  left  the  screw  driver 
on  my  bench  for  some  reason". 

Tom  returned  in  a  few  minutes  and  FN 
then  proceeded  to  fasten  the  Httle  single 
pole,  double  throw  porcelain  base  knife 
switch  to  the  table  about  midway  between 
the  transmitter  and  receiver.  He  connected 
the  coax  from  the  antenna  to  the  center 
blade  of  tlie  switch  and  the  pigtailed  braid 
to  Judy's  ground  wire.  "Now"^  he  said,  "we 
had  several  feet  of  coax  left  from  tlie  anten- 
na installation  didn^'t  we?*'  Again  Judy 
pulled  open  the  drawer  and  said^  "About  six 
feet  Gramps;  I  coiled  it  up  and  saved  it  to 
start  my  *]unk  box'/'  "Good  girl  Judy, 
that's  plenty.  Now  suppose  you  kids  cut  a 
couple  of  pieces  of  coax  to  reach  from  the 
transmitter  and  receiver  to  the  switch,  skin 
both  ends  and  connect  them  up*  While  you're 
about  it,  better  move  your  key  over  closer 
to  the  transmitter  Judy  .  .  >  you  ve  mounted 
it  for  code  practice  so  that  the  switch  now 
crowds  it  ,  <  •  about  six  inches  to  the  right 
will  be  better.  Meanwhile,  Tom  and  I  will 
go  down  and  see  if  we  can  wlieedle  a  cup 
of  coffee  from  your  ma/' 

When  FN  and  Tom  returned  to  the  shack, 
tlie  coax  lines  were  in  and  FN  complimented 
the  youngsters  for  remembering  to  connect 
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, ,  .  You  can't  drive  a  car  wifh  an  empty  gas  tank  .  *  • 

the  coax  shield  braid  to  the  ground  screws 
on  the  equipment  and  to  the  ground  wire 
at  the  switch.  Judy  was  making  up  a  cord 
and  plug  for  the  key  jack  on  the  transmitter. 
This  finished  J  she  handed  it  to  Joe  who  con- 
nected  the  open  ends  to  the  key,  then 
plugged  the  cord  into  the  jack,  "That  does 
it,  kids/'  FN  announced,  *\vere  ready  for 
the  first  blast*  Plug  in  the  transmitter  pow- 
er cord  Judy  ,  .  .  good;  I*m  glad  to  see  you 
checked  the  panel  switch  first  to  be  sure  it 
was  in  the  'off  position;  thats'  one  little 
lesson  that  got  through  to  you,  eh?".  ^Yes 
GrampSj  I've  been  doing  that  with  my  re- 
ceiver since  you  told  us  about  playing  it  safe 
so  it*s  just  about  a  habit  now/'  *'A11  right", 
said  FN,  throw  your  antenna  switch  to  the 
'transmit'  side  now  and  turn  on  the  power 
at  the  transmitter  switch.  Give  the  tubes  a 
minute  to  warm  up  .  ,  ,  that  should  do  it. 
Now  with  the  meter  switch  on  plate'  press 
the  key  Judy  and  watch  the  meter.  If  the 
needle  hits  the  pin  at  miximunij  and  no 
doubt  it  will,  quickly  turn  the  final  ampli- 
fier dial  to  find  the  '^p'  spot;  youVe  left  the 
load  control   at  minimum   which  is  correct 


at  this  time.  Remember  to  tune  the  final 
quickly  to  save  the  meter  and  maybe  a  tube. 
Ready?  Go  to  it  I"  This  wasn't  too  difficult; 
Judy  had  been  industriously  reading  the  ad- 
justment procedure  section  of  her  instruc- 
tion book  ever  since  her  license  came  but  to 
her  surprise,  the  meter  showed  no  readingl 
"GrampSj  what  did  I  do  wrong?''  she  anx- 
iously inquired.  FN  chuckled  as  he  said,  "It*s 
not  what  you  did  wrongs  J^dy,  it's  what  you 
didnt  do  that  made  the  difference!  I  won- 
dered if  either  of  you  would  catch  it  but 
guess  you're  too  excited.  How  about  plug- 
ging a  crystal  into  its'  socket  so  the  final 
amplifier  gets  something  to  work  with;  you 
can't  drive  a  car  with  an  empty  gas  tank 
you  know  .  .  •  you  did  pick  up  a  crystal 
didn't  you?"  '"Yep,  got  one  at  Jim  Turners 
.  ,  ,  3720  kilohertz  .  ,  ,  that  OK?"  and 
again  she  dipped  into  the  drawer  and 
brought  forth  a  conventional  mounted  crys- 
tal in  a  standard  amateur  holder,  '*That*s 
fine  Judy,  it's  almost  the  center  of  the  band 
and  a  safe  distance  from  either  edge;  any- 
body else  in  town  with  the  same  frequency?" 
"Only  one  FN/*  Joe  chimed  in,  * Ve  checked 
at  the  club  and  one  of  the  fellows  over  on 
the  west  side  has  3720,  but  he*s  taken  his 
General  class  exam  and  hopes  to  have  his 
Hcense  soon  and  then  he  says  he'll  sell  me 
his  novice  crystal  and  Judy  and  I  can  work 
together  on  the  same  frequency,  Tm  going 
to  buy  another  crystal  too  so  I  won't  bother 
Judy  when  she's  working  other  stations". 
"OK"  said  FN,  "yoi^  youngsters  seem  to 
have  things  pretty  much  under  control  then. 
Now  Judy,  plug  in  the  crystal  and  hit  tlie 
key  and  lets'  see  v^hat  happens.  Now  you 
get  a  full  scale  reading  ,  .  .  that's  it,  dip  the 
final  and  you  get  40  milliamps.  Move  your 
loading  adjustment  up  a  couple  of  points 
then  dip  your  final  again  ,  .  .  there,  you 
get  70  mils  now  .  .  *  give  it  a  couple  more 
points  and  do  again.  Whoops  •  .  .  that  hits 
115  at  the  dip;  better  keep  it  at  about  100 
to  prevent  overload.  Go  back  one  point  on 
the  loading  knob  and  dip  the  final  once 
again;  thats*  better  ♦  .  -  just  a  hair  over 
100  ,.  .  leave  it  ,at  that  Now  flip  your 
meter  switch  to  'grid';  press  your  key  now; 
what  have  we  got?  Three  mils  .  ,  .  you  can  use 
a  bit  more  drive  so  tune  your  oscillator  dial 
a  bit  .  ,  .  let's  see  if  we  can  bring  the  meter 
to  about  4.  Now  it  peaks  at  a  little  over  4. 
Put  the  meter  switch  back  on  plate*  and  hit 
the  key  again.  Now  you  get  about  108  on 
the  dip;  go  back  just  a  bit  on  tihe  loading 
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dial  and  dip  the  final  again  ,  .  .  that's  good 
•  •  •  102  now  and  you're  all  set  to  pound  out 
a  *CQ'  ,  .  *  feel  up  to  it?""  "Oh,  gosh  Cramps, 
do  I  have  to?  Tm  kinda  shaky  and  maybe 
I  can't  make  it"*  "You  re  the  operator  Judy, 
you  might  as  well  get  used  to  it  ,  .  .  you 
don't  want  Joe  to  make  the  first  call  do 
you?"  "Hey  FN,  not  me"  Joe  broke  in,  "I 
tfiink  Im  even  shakier  tlian  she  is".  Botli 
FN  and  Tom  gave  out  with  hearty  laughs 
following  which  FN  said,  "All  right,  don't 
start  out  with  a  'CQ'  call  then  Judy;  simply 
make  a  few  Vs',  send  the  word  'test'  a 
couple  of  times,  follow  it  with  a  single  *de' 
and  your  call  letters  about  twice,  tlien  an 
AR  to  finish  off.  Want  to  write  that  down 
so  you  can  follow  it?  Nobody  should  call 
you  after  that  and  it  will  give  you  a  chance 
to  get  the  feel  of  putting  your  signal  on  the 
air."  Judy  wrote  it  down  as  FN  dictated  and 
then,  not  exactly  in  fear  and  trembling,  but 
with  plenty  of  misgiving,  she  rather  halt- 
ingly made  the  suggested  sequence  of  char- 
acters, stumbHng  a  bit  on  one  or  two  but 
reasonably  readable.  "Joe"  said  FN,  *you 
want  to  try  the  same  thing?"  "Not  this  time 
FN,"  replied  Joe,  *!  think  Til  wait  till  I  get 
my  own  rig  on  the  air  ,  ,  .  then  I  won't  have 
to  sweat  it  out  twicel"  "OK  son,"  laughed 
FN,  "as  you  like,  Judy,  go  ahead  and  repeat 
your  test  call  once  more  .  .  •  fine  .  ,  ,you  re 
better  already.  Now  make  the  'CQ'  call  .  .  . 
Tve  written  the  letters  down  here  for  you 
so  you  wont  have  to  hesitate.  You'll  get 
used  to  the  conventional  method  for  such 
calls  after  a  few  trials  then  y6Ti*ll  find  it 
automatic".  "Well"  shrugged  Judy,  "no  time 
like  the  present  I  guess  so  ,  .  .  here  goes!" 
Rather  haltingly  at  the  start,  she  gained 
confidence  as  she  proceeded  and  wound  up 
with  her  call  and  a  'K'  in  pretty  good  style. 
"Throw  your  antenna  switch  to  the  left 
Judy  and  do  a  little  tuning  on  your  receiver. 
There's  a  signal  ,  .  ,  hold  it;  no,  he's  al- 
ready working  someone.  Try  another  CQ". 
Again  there  was  no  reply.  As  Judy  ap- 
peared a  bit  crestfallen,  FN  reassur^  her 
with,  "You  won't  get  an  answer  every  time 
you  call  CQ  Judy  ,  .  .  sometimes  it  takes 
a  number  of  calls  before  someone  runs 
across  you.  Let's  try  a  different  approach; 
tune  slowly  around  your  own  frequency  on 
your  receiver  and  see  if  you  can  find  some- 
one who  is  sending  a  CQ;  maybe  you  can 
raise  him".  Sure  enough,  about  3  kHz  re- 
moved from  her  own  frequency,  Judy  tuned 
in   a  reasonably  strong   signal,   slowly   sent 


as    befitted    a    novice    and    making    rather 

good  character  fomiation.  Concentrating 
widi  furrowed  brow,  she  copied  his  call 
correctly  after  two  false  starts;  fortunately 
he  repeated  it  several  more  times  then 
signed  off  with  AR  and  'K\ 

"Go  ahead  Judy,  give  him  a  call"  Joe 
broke  in;  gosh,  I  hope  my  first  chance  will 
be  with  a  guy  sending  as  good  as  that;  I 
can  read  every  letter  he  makes".  Judy 
looked  grim  but  determined  and  threw  her 
antenna  switch  to  the  ^transmit'  side  and 
carefully  spelled  out  the  other  stations'  call 
several  times^  *de'  once  and  followed  witli 
her  own  call  a  number  of  times  ending 
with  'K'.  Back  came  the  antenna  switch  and 
her  hand  automatically  reached  for  the  re- 
ceiver dial  knob;  she  might  need  to  trim 
his  signal  shghtly  1/  he  came  back!  And  .  .  . 
he  did!  Gripping  her  pencil  tightly  Judy 
carefully  wrote^  letter  for  letter  as  the  other 


^jf^/m 


9f  4K 


*  «  »•       * 


*         4       » 


ACSSO^ 


Go  ahead  Judy,  give  fiim  a   caN." 
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station  gave  her  the  conventional  signal  re- 
port, his  location  and  his  name.  FN  copied 
with  her  and  filled  her  in  on  two  of  the 
signal  report  figures;  she  was  still  a  bit 
timid  on  the  numerals.  Reminding  her  to 
acknowledge,  FN  said,  *'Give  him  a  couple 
of  R's,  tell  him  his  signal  is  RST579,  that 
your  QTH  is  Columbus,  Ohio  and  your^  name 
is  Judy,  then  let  him  take  it".  Judys'  con- 
fidence increased  as  she  continued  her  QSO 
and  she  managed  nearly  ten  minutes  with 
him  with  Joe  avidly  listening  to  the  speaker 
while  Tom  and  FN  went  downstairs  for 
another  cup  of  coffee.  "Better  to  let  them 
wrestle  it  out  now  Tom;  Judy  has  caught 
on  and  they  won't  feel  so  nervous  if  we're 
not  standing  over  them."  "Right  you  are 
Dad "  said  Tom  with  a  laugh,  "J^idy  has 
been  fit  to  be  tied  the  last  couple  of  days. 


"They  don't  make  receivers  as  good  as  they  used  +o.' 


She  was  m  anxious  to  start  going  the  day 
her  license  came  but  we  put  our  foot  down 
and  told  her  that  her  school  work  came  first 
and  that  she  would  have  to  wait  until  Satur- 
day, so  this  has  been  a  really  gala  occasion 
for  her'\  '*Yeah",  FN  rephed,  *1  Ve  seen  a 
lot  of  beginners  and  her  reactions  are  com- 
letely  normal  .  .  .  they  all  run  in  the 
same  pattern;  kinda  Hke  taking  the  wheel 
of  the  family  car  for  the  first  time  I  'spose". 
When  the  men  returned  upstairs^  FN  was 
a  bit  surprised  to  find  Judy  entering  all 
details  of  the  contact  in  the  little  log  book 
she  had  provided  for  herself.  "Well  Judy," 
said  FN,  "I  was  about  to  remind  you  that 
you  had  to  make  log  entries  for  every  trans- 
mission but  I  see  you  didn't  need  remind- 
iiig  *  .  .  good  for  you/'  "Sure  thing  Gramps 
.  ,  .  Tm  aU  set  up  now  but  I'm  sorry  to 
say  that  Joe  had  to  give  me  a  nudge  on 
the  logging.  I  was  full  of  the  other  guy's 
chatter  and  would  have  forgotten  if  Joe 
hadn't  brought  it  up.  That  fellow  was  in 
Cleveland  Cramps^  and  I  guess  my  signal 
was  as  good  there  as  his  was  here;  at  least 
he  said  'solid  cpy'  which  I  think  means 
*solid  copy\  His  name  was  Fred  and  his 
weather  is  about  the  same  as  ours.  Thats* 
not  really  *DX'  but  it's  a  start;  I*m  going 
to  go  right  after  a  WAS  certificate  .  .  . 
you  think  I  can  work  all  states  with  this 
rig  Gramps?'\  "Sure  thing,  Judy;  pick  the 
right  band  at  the  right  time  of  day  and 
go  to  it  .  .  .  you'll  make  it  in  time.  States 
close  by  you  11  work  on  80,  those  several 
hundred  miles  from  here  will  be  better  on 
40  and  the  most  distant  states  will  probably 
come  tlu'ough  on  15*  Well  all  get  together 
on  some  of  the  finesse  of  working  out  next 
time  we  have  a  session.  Anyway,  you're  on 
the   air   now   Judy   .    ,    .   congratulations/' 

Turning  to  Joe,  FN  inquired,  "WeU  son, 
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go  on  some  kind  of 
Vm  not  going;  I'd 
v^orking    on    the    rig 


you  see  how  its^  done  now;  when  do  yon 
think  you'll  finish  that  T-60  kit  you're  work- 
ing on  so  you  too  can  get  on  the  air  and 
work  Judy  and  others?''  "Fll  bet  it  won't 
take  me  more  than  a  couple  of  days  now 
FN;  I'm  supposed  to 
picnic  tomorrow  but 
rather  spend  Sunday 
and  then  Larry  can  check  it  for  me  and 
maybe  I  can  even  get  on  the  air  Sunday 
evening.  The  club  gang  and  Larry  helped 
me  get  up  a  good  antenna  a  couple  of  weeks 
ago  and  it  sure  made  a  difference  in  my 
received  signals.  iVe  got  the  crystal,  key, 
antenna  switch  and  everything  for  the  trans- 
mitter now  so  you  can  bet  I'll  get  tliat 
finished  in  short  order".  "Tell  you  what 
well  do  kids,  if  its'  OK  aH  around"  FN 
rephedj  "suppose  you  come  out  to  my  place 
next  Saturday  and  we'll  have  a  nice  talk 
about  clubs  and  organizations  to  which  you 
can  now  belong,  magazines  and  books  most 
suitable  for  the  novice  and  we  can  also 
discaiss  proper  operating  procedures  to  get 
you  the  best  results  and  put  you  on  the 
road  toward  your  General  class  ticket.  As 
you  know,  you  can  be  a  novice  for  only 
a  year,  and  then  you  must  pass  the  General 
class  exam  or  give  up  ham  radio  until  you 
do,  so  youll  have  to  keep  right  on  with  your 
code  practice  and  book  learnin'.  The  code 
will  not  be  too  bad  as  you'U  be  using  it 
every  day  on  the  air  but  don't  neglect  your 
books  because  the  theory  exam  for  General 
is  considerably  broader  in  scope  than  was 
your  novice.  So,  how  about  it  •  .  ,  want 
to  come  out  next  Saturday?^'  ^*You  bet/' 
they  choiiisedj  "we^U  need  all  tliat  kind  of 
help  we  can  get'\ 

Before  the  gathering  broke  up,  Tom 
chimed  in  with,  "Remember  Dad,  Tm  coming 
out  with  them;  this  doggone  stuff  has  gotten 
under  my  hide  and  I  can't  let  these  kids 
beat  me  out,  I'm  reading  both  the  books 
and  Judy  has  been  giving  me  a  lot  of  code 
practice  so  Fm  getting  there",  "Fine  Tom/' 
retmned  FN,  '*come  on  out  .  •  we'll  make 
a  ham  of  you  yet'', 

.    .    .    W70E 

Next  Month:  A  discussion  of  proper  opera- 
ting teclniiques  and  related  tricks  of  the 
trade,  recommendations  for  suitable  maga- 
zines and  other  literature,  and  a  general 
summing  up,  embarking  Judy  and  Joe  on 
the  road  to  the  General  Class  and  firing 
Tom  with  increased  enthusiasm  to  become 
a  novice  and  catch  up  with  the  kids. 
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NEW  i\MECO  VFO  FOR  %  2  &  VA  MHERS 

The  new  Ameco  VFO-62!  Is  a  comp onion  onh  designed 
to  operate  wllh  the  Ameco  TX-62.  It  can  also  be  used 
with  flny  other  commefdal  6,  2,  or  V/z  meter  transmitter. 

Because  It  uses  a  transijtorixed  osdtlatoi  circuit.  It  Is  ex- 
tremely slQble.  Art  amplifier  stage  provides  high  outpi^t 
ot  24-26  MC  The  VFO  Incrudes  o  built-in  solid  state 
Zener  diode  regulated  AC  power  supply. 

Thli  new  VFO  Is  truly  an  exceptional  performer  at 
a  very  low  pKce  Model  VFO-62 1      $59.95  net. 


The  NEW 


AMECO 


TX-62 


In  ri£ponse  to  the  demand  for.  an  Inex* 
pensivs  compact  VHF  transmitter,  Ameco 
has  brou^t  out  its  naw  2  and  6  meter 
transmitten  It  Is  easy  to  tune  because  all 
circuits  up  to  the  final  are  broadbanded. 
There  is  no  other  transmitter  tike  it  on 
the  marKetl 

SPEClFlCATtONS  AND  FUTURES 

iMrer  input  to  final;  7SW,  CW,  75W.  peak 

on  phone. 
Tube    rineup:   6GK6— OSC,   trlpler,   6GK6 

doubler,    7868   tripler   (on    2   meters) 

7084-Final.  12AX7  and  6GK6  modulator. 
Crystal^controlled  or  external  VFO.  Crystals 

used  are  inexpensive  S  Uc  type. 
Meter  reads  final  cathode  current,  final 

grid  current  and  RF  otitput. 
Solid  state  power  supply, 
Wike/key  jack  and  crystal  socket  on  front 

pane).  Fush-to-talk  mike  jack. 
potentiometer  type  delve  control.  Audio 

gain  control. 

Additional  connections  In  rear  for  key  and 

relay. 
Model  TX^sa  Wired  and  Tested  only  %U9M 
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(dtniirm^d  from  page  4) 

fiver  that  goes  tlirough  the  center  of  town 
aiid  then  take  out  water  down  river  for 
drinking;  I  saw  cows  dropping  in  a  small 
stream  and  people  washing  clothes  and 
drinking  just  below.  Oh  well»  they  haven't 
invented    backhouses    here    >et,    much    less 

J  indoor  plumbing.  Ed  gets  Ins  water  from  the 
U.S,  Embassy, 

I  I  watched  the  streetside  merchants  weigh 
out  fruit  and  vegetables  on  scales  with  stones 
for  the  balance-  Everything  is  basic  and 
primitive  here,  I  was  amazed  to  find  that 
a  nice  sheep  lined  coat  cost  only  about  $6. 
The  wages  are  low,  with  a  policeman  mak- 
ing about  $20  a  month  and  an  airline  pilot 
about  $80  a  month.  No  wonder  I  was  able 
to  find  a  beautiful  wolf  rug  made  up  of 
SLx  fine  pelts  for  only  $30! 

I 

I 


In     Kabul,    Prices    ar©    really    low^^ — this    sheep-lined 
coat  was   only   $6, 

There  was  a  note  at  the  hotel  from  Jim 
WSPYI^  who  had  gone  on  ahead  of  me  to 
Kabul  a  couple  days  earlier^  He'd  found  the 
place  dull  and  gone  on  to  New  Delhi, 

Back  at  Eds  home  we  went  almost  im- 
mediately to  tlie  ham  shack,  a  small  build- 
ing out  in  back  of  the  house*  Ed  had  a 
Swan  350  and  a  Swiss  Quad  up  about  20 
feet.  He  claimed  it  worked  just  fine.  He 
explained  that  since  there  is  no  licensing 
authority  set  up  in  Afghanistan  that  I  could 
go  ahead  and  i^e  YAINSD,  or  any  other 
call  I  liked,  I  sat  there  the  rest  of  the 
afternoon  and  evening  filling  my  log  wdth 
contacts  and  talking  to  friends. 

Although  there  is  much  to  be  said  for 
the  fim  of   working   out   with   low   power. 


Ed    DanieU,   YAIDAN. 

I  can't  help  but  notice  that  the  further  I 
get  from  the  U.S.  the  more  a  few  strong 
signals  really  stand  out.  Over  here  in  Kabul 
there  would  be  few  U,S,  stations  to  talk 
with  if  it  were  not  for  the  feUows  with 
the  kilowatts  and  big  beams.  They  are  the 
only  ones  you  hear  except  when  conditions 
are  just  riglit.  Chaps  like  W20NV  and 
^VA2SFP  come  ihrough  no  matter  what  the 
conditions  are.  I  had  great  trouble  in  get- 
ting iLeii  attention  with  my  low  power, 
which  was  frustrating.  Fm  used  to  the  way 
it  is  back  home  at  W2NSD/1  where  I  know 
til  at  my  signal  is  getting  through  and  will 
be  heard. 

We  had  dinner  out  that  night  with  Fred 
Vogel  YAIFV  and  his  family  at  the  king's 
summer  palace,  which  has  been  converted 
into  a  night  club.  The  tab  came  to  about 
a  dollar  per  person* 

After  dinner  I  went  back  on  the  air  again 
and  finally  hooked  WA6BSO  (now  WIDTY) 
operating  my  home  station.  We  talked  for 
a  good  half  hour  with  good  signals  both  wa%^s. 

The  next  day  Ed  piled  his  family,  me  and 
Mrs.    Vogel    and    daughter    Kathi    into    his 


YAlDAN's  pafacial  home  in  Kabul. 
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Worked  42  countries  in  two 
weeks  with  my  Gotham  Quad 
and  only  75  watts  .  .  .  W3AZR 

CUBICAL  QUAD  AN- 
TENNAS— these  two 
element  beams  have  a 
full  wavelength  driven 
element  and  a  reflector; 
the  gain  is  equal  to 
that  of  a  three  element 
beam  and  the  direetiv- 
ity  appears  to  us  to  be 
exceptional!  ALL  MET- 
AL (except  the  insula- 
tor s) — a  bs  o  lately  no 
bamboo.  Complete  with 
boom,  aluminum  alloy 
spreaders;  sturdy*  uni- 
versal-type beam  mount; 
uses  single  52  ohm  coaxial  feed;  no  stubs  or 
matching  devices  needed;  full  instruction  for 
the  simple  one-man  assembly  and  installation 
are  included;  this  is  a  fool-proof  beam  that 
always  works  with  exceptional  results.  The 
cubical  quad  is  the  antenna  used  by  the  DX 
champs,  and  it  will  do  a  wonderful  Job  for 
youl 

10-15-20   CUBICAL  QUAD 
10-15   CUBICAL   QUAD    ...., 
lS-20  CUBICAL  QUAD   _. 

BEAMS;  new  complcit    witln  boom 
hainlles    $    K\V ;    iiillusuhlf    t'ntJre 


■  ■-■•*  VBAW-VVVT^iH*  h  *■  «  ■  fc«i->-H«-a«»i»w« 


i**w  «mv«ww<K#'t 


■  ■  P  ¥  v  v^ 


,535.00 
30,00 

32.00 


and  hardware;  SWXl  1:1: 
hmul;    7a'    and    1'    aliuii* 


4 Hoy  tulilng;  slnfle  ra3:^ial    k'<'iLline: 


A 
3 
2 
5 
4 
3 


El 
£1 
El 
£1 
El 
El 


20 
20 
20 
15 
15 
IS 


l€. 
28** 
25  .• 
16. 


#  I « « *  # 


«*«!»» 


■   *   #   •  • 


G    El     10    ««*«^4v*. 
4     El     III    *>•■•■**• 

4  El  e    

'Has  20'  steel  boont 


Ml. 
28.* 
13. 
32,* 
15. 


ALL   BANO    VERTICAL   VftO    (6  thru   80)    -..,,,. $16.95 

ALL  BAND   VEHTICAL  VI60  (6  thru   160)    18.95 

IlpriiU   with   orc:lur:   Bliipptd   cdarges   follect. 
GOTHAM.  Itins  Purdy  Ave,^  Oept.  73.  Miami  Beaeh.  F\a,  33139 


'^^^e^r  ^. 


751(1  BIG  BEND 

ST.  LOUIS,  MO.  61115 

(314)   ^4-UOO 


ALUMINUM  TOWERS 

Send  postcard  for  Literafure 


VHF-UHF 


Converters  and    Preamps  for   50  ihru  432    Mc* 

Write  for  literature. 
Send    for    d    sample    copy    of    the    VHPer.     the 
only    magaiine    for    VHF    and    UHF    hams* 

Parks  Electrtinics,  419  S.W.  First  Beaverlon,  Ore, 


BARBER  TRAVEL  ...  we  like  to  think  of 
ourselves  as  the  ham's  travel  agency.  For 
Ham-Hops,  personal  tours,  or  DX-peditions 
or  make  it  a  fly-drive  tour  (we  loved  it). 
You  pay  no  more  for  expert  assistance, 
and  you  don't  have  the  headaches, 
BARBER  TRAVEL-  Ruth  Barber  KtllF  - 
Jack  Barber  K1 PRT.  71 1  Cottage  Grove  Road, 
Bloomfield,  Conn.  06002  (203)  242-2279. 


Fred  Vogel.  YAtFV. 

micro  bus  and  we  were  off  to  a  small  moun- 
taintop  village  a  few  miles  away.  The  houses 
aie  made  of  mud  bricks,  as  they  are  in  all 
of  Afghanistan,  The  most  amazing  thing  was 
the  town  water  supply.  TheyVe  dug  a  tunnel 
from  a  nearby  mountain  which  feeds  a 
stream  througli  the  valley  and  up  into  a  reser- 
voir on  the  top  of  the  hill  with  the  town  on 
it.  The  water  is  fed  to  tlie  town  through 
ditches  for  a  few  hours  a  day,  a  coui)le  hours 
tlirough  one  ditch  and  then  a  couple  hours 
through  another,  etc. 

Afghanistan  is  right  next  to  Russia  and 
you  can  see  the  influence  everywhere.  All 
of  the  taxis  in  Kabul  are  the  Russian 
^'Moscow"  car  and  all  are,  as  far  as  I  could 
see,  in  the  last  stages  of  disrepair.  The  roads 
were  built  by  Russians  with  Afgluin  slave 
labor,  as  were  many  of  the  buildings.  Riglil 
then  they  were  working  on  a  Russian  college 
wliich  will  be  staflFed  wtli  Russian  teachers. 
The  Americans,  on  the  other  hand,  get  all 


Left  to  rtght,  front  row;  Pit  YAlBW,  Ed  YAIDAN, 
Wolf  YA5RG,  Charlie  YAIEXZ,  Back  row:  Ken 
YAIKC,  Helmut  YAIHC,  Afi  YAIAN  and  Fred 
Y  A I F  V, 
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their  workers  on  the  open  market  and  pay 
them  well  US  AID  is  here  and  doing  well, 
as  is  the  Peace  Coi-ps.  The  Americans  live  in 
their  own  section  of  town  in  houses  built  out 
of  mud  iM'icks,  but  over  the  mud  is  a  layer 
of  plaster  and  paint  and  they  look  very  nice 
indeed. 

In  the  evening  we  visited  YAIFV  and  I 
met  Just  about  the  entire  ham  population  of 
Afghanistan.  They  talkc^l  over  the  local  sit- 
uation, which  is  delicate.  The  government 
will  not  license  anyone  and  they  are  all 
afraid  that  something  will  come  up  which 
will  put  a  lid  on  their  operation,  which  is 
done  with  tacit  consent.  You  can  be  sure 
that  they  police  themselves  very  carefully. 

The  airline  schedules  were  all  mixed  up 
and  my  plane  had  been  delayed  a  day,  so  I 
had  one  more  day  in  Kabul  than  I  expected. 
I  spent  most  of  it  on  the  air  working  as 
many  stations  as  I  could.  My  short  visit 
netted  me  46  countries  and  I  surelv  could 
have  made  it  a  hundred  if  I  had  tiied  at  all, 
Ed  and  I  went  downtown  and  I  bought  an- 
other jacket,  fox  lined  and  a  fox  rug.  These 
things  are  so  reasonable  that  it  is  hard  to 
pass  them  up,  even  for  a  stinge  like  me, 

When  I  arrived  at  Kabul  someone  said, 
"Welcome  to  the  land  of  the  soft  stooL"  He 
was  right.  Ed  and  I  both  picked  up  a  mild 
case  of  dysentery.  The  Americans  living 
there  have  a  difficult  time.  They  have  to 
watch  out  for  the  water^  fruit,  vegetables 
and  almost  everviihing  else.  Even  wdth  the 
utmost  care  they  have  a  bout  every  now 
and  tlien,  never  seeming  to  get  immune  to 
it  Funny,  but  when  you  travel,  particularly 
in  Asia,  your  digestion  becomes  a  major 
topic  of  interest  and  discussion. 

If  I  thought  I  had  troubles  in  Kabul,  I 
should  have  known  what  was  going  to  hit 
me  in  Delhi.  The  plane  left  for  New  Delhi 
the  next  morning,  only  one  day  and  a  half 
hour  late,  carrying  me  to  my  meeting  with 
Raju  and  Karnik.  And  I  onl}  liad  to  bribe 
the  chap  at  the  airport  100  Afs  to  get  my 
cameras  out  of  the  country. 

Second   Ham   European  Tour 

How  would  you  and  your  wife  like  to  get 
together  with  a  bunch  of  other  hams  and 
visit  Europe  next  spring?  A  ham  tour  is  a 
ball,  as  we  proved  last  time. 

Now  this  isn't  the  tisual  type  tour.  Well 
get  you  there,  take  you  to  a  hotel,  put  you 
up,  provide  you  wnth  breakfast  *  .  *  and  tlien 
you're  on  your  own.  You  can   ^^^alk   around 
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New 
CZ-FS 
Series 
To  we  rs 


Write  for 
Free  catolog 

TODAY 
or  sQtt  your 
distributor. 


Crank-up  Tay^ers 
far  the  ham  vifith 
space  praMams. 


New  Design,  Lightweight, 
Free  Standing  Crank  up  Towers  f 

SafeJy  supports  most  TRI-BAND 
BEAMS  in  50  mife  winds  without 
guyfng.  "FS*'  models  use  new  ad- 
justoble  base  flanges  and  heavy  1" 
Anchor  Bolts  for  one-man  installa- 
tion away  from  house  without 
additional  support  using  footing. 
Standard  models  use  fiat  hinged 
base  and  wall  bracket.  Takes  only 
one  mcin  to  erect  or  tilt  for  antenna 
servicing  with  new  TRZ-80  orTRL-80 
tower  raising  fixture.  Positive  safety 
and  control  when  raising  or  lower- 
ing the  tower  is  ossured  with  d  new 
style  geared  winch  with  outomofic 
locking  disc  brake,  and  Tristao's  ex- 
clusive "add-a-section  "  design. 
Another  "towering"  feature 

from   Tristaol 
"Towers  above  all" 

RISTAO  TOWER  CO. 

P.O.Box  115, 
Hanford,  California  93230 


HV/12{A\,22{AK321A\  OWNERS 

New  three  band  modification 

delivers  the  performance  of  your 

transceiver  on  five  200  kc  band  segments 

Featuring     seJectable    upper    or    lower    sideband,     and 

selectable    AVC* 

Coverage:  3.8-4.0;  7*0-7.2;  7.2*7.4;   14.0-M^;  I4J2-I4.4  Mc. 

14.^    Mc, 

Front    panel    key    Jack.    New    front    panel    and    plastic 

dial    Includtd. 


COMPLETE  KIT  PRICE  ONLY 

Serid  50c  for  brochure. 
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DYNALAB  COMPANY 

21  §-23   Spencer  Ave.  Queens  Vtllcige,   N.Y.    11427 


Go  Commercial   -   -   - 

That's  right.  Get  your  FCC  commercial  oper- 
ator's license,  and  then  work^  at  qood  pay»  in 
your  '*hobby"  field — -radio  and  electronics.  We 
prepare  you  by  correspondence,  under  our  "get 
your  license  or  your  money  back"  warranty.  Get 
fulf  details  in  our  free  "FCC  License  Course 
Brochure",    Wrife: 

Grantham  School  of  Electronics,  Deph  R. 
fSOS  N.  Western  Ave.i  Hollywood,  Calif.  90021 
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ANNOUNCING  •  .  .  the  keyer  with  a  memory! 


the  MrCRO-ULTIMATIC 


MODEL  Kl 


THE  ONLY  KEYER  OFFERING: 

•  Dot  and   Dash   Memories 

•  Squeeze  Paddle  Operation 

•  Integrated  Circuit  Construction 

•  Lineor  Speed  Control  10-60  Wpm 

•  Built-in    Monitor  and  Amp 

•  Unconditional   Guarantee 


SPECfFlCATIONS: 

Speed,  10-60  WPM  Tn  one  linear  range.  Input'  3-wfre 
key  paddle  (not  syppMedK  Output  (n^odel  K-IR)r  high- 
speed reed  relay:  model  K-IG.  150-volt  bloeked-grid 
keying  transistor.  Construction:  '/s-lnch  thick  black  ano- 
dized  aluminum  cabinet;  glass-epoxy  board.  Internal 
monitor  osclllator/ampHfier,  jack  for  patching  to  re- 
ceiyer.  Power:  IOS/i25  VAC,  60  cycles,  8  wafH,  ClrcaStry; 
all  digital,  employing  monolithk  integrated  circuits, 
Shtppmg    weight,    41/2    pounds. 


The  Mlcro-Ultjmatic  h  the  most  advanced  electronic 
keyer  available.  H  was  first  described  !n  June,  I?6&,  73 
magazijie.  Now  completely  redesigned  and  improved,  it 
offers  an  ease  of  operation  which  is  unsurpassed.  Inde- 
pendent dot  and  dash  memories  permit  "squeeze"  (inde- 
pendent) paddle  operation  ff  desired.  High-speed  opera- 
tion &f  40-60  WPM  is  completely  practical;  yet^  smooth, 
tape-like  code^  at  10  WPM  Is  generated  with  an  ease 
which  IS  surprhmg.  The  design  and  construction  of  the 
K-l  are  first-quality,  and  an  uncondftional  one-year 
guarantee  assures  your  satisfaction.  More  dtfails  are 
available   tn   a   free   brochure. 


The   Micro-Ultimafic  is  \n    limited    production    now.    Orders   are   handled    first- in -first- out.   Send    check    or    MO    for 
$SS.0O   plus   shfpptng.   Sorry,   no   CODs. 

PICKERING  RADIO  CO.     •     Box  29     «     Portsmouth,  R.L  02871 


the  town,  visit  the  churches  and  museums, 
or  hit  the  nightclubs;  whatever  spirit  moves 
you.  The  cost  o£  the  tour  will  pay  for  all  jet 
flights,  ground  transportation,  hotels,  break- 
fasts, tips,  and  like  that. 

In  addition  to  having  the  fun  of  traveling 
with  fellow  amateurs,  we  will  be  visiting 
the  amateurs  in  the  European  countries.  Well 
arrange  to  have  them  there  to  meet  us,  ex- 
plain about  tiieir  countries  for  us,  perhaps 
take  some  of  us  to  their  liomes  for  a  visit 
and  dinner,  and  we  may  even  be  able  to 
arrange  a  big  hamfest  t>pe  dinner  in  most 
of  the  cities  we  visit 

The  itinerary  is  not  finn  yet,  but  it  looks 
as  if  we  will  be  stopping  first  at  Paris*  After 
five  days  we  will  then  be  on  to  Vienna.  Next 
famous  Berhn,  and  then  Frankfort  and  back 
to  Boston.  We  plan  to  leave  about  mid-May 
and  return  three  weeks  later  in  early  June, 
We'D  arrange  to  be  in  Paris  on  Sunday  for 
tlie  fabulous  Flea  Market,  One  guided  tour 


n. 


of  the  tours  like  this  run  about 
$1000,  We're  interested  in  promoting  inter- 
national amateur  friendship,  not  mnning 
touis,  so  weVe  set  a  ridiculous  price  tag  for 
the  whole  works.  $990  per  couple,  or  $520 


for  a  single  person.  Well  be  staying  at  tlie 
good  reasonable  hotels  instead  of  the  Hiltons, 
but  yoiril  find  diat  tliese  are  a  lot  more  fun. 
You  dou*t  find  a  hand  out  in  front  of  you 
at  every  tura  expecting  a  tip*  We*ll  stay 
where  chami  and  good  food  abt)iiiid  rather 
than  plastic  and  aloof  waiters. 

We  can  only  hancEe  just  so  many  on  these 
tours,  naturally,  so  if  you  are  interested, 
please  send  in  a  §100  deposit  now  to  hold  a 
space.  Make  your  check  payable  to  7-3 
Magazine.  If  your  plans  change,  this  deposit 
wiU  be  returned  up  to  60  days  before  de- 
parture. My  v^^fe  and  I  will  be  personally 
leading  the  tour  ,  .  ,  and  I  know  all  of  these 
cities  and  the  wonderful  amateurs  in  them 
very  well 

Vief  Nam 

Last  year  Fortune  magazine  did  some  cost 
accounting  on  the  war  in  Viet  Nam.  I  re- 
mem  btr  when  there  \^as  considerable  worry 
in  the*  press,  a  few  years  back,  because  tibe 
U*S.  was  spending  $1,000,000  a  day  there. 
Last  year  we  were  spending  about  §60,000,- 
000  a  day.  It's  probably  up  around  $75  mil- 
lion by  now,  reaching  for  $100  million  a  day. 

The  U,  S.  economic  aid  to  Viet  Nam  this 
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Now  .  . .  For  The  First  Time  .  .  .  Mail 
Order  Service  From  Central  New  Yorlc's 
Fastest  Growing  Supplier  Of  Communica- 
non  Equipment 


Write  for  information  on:  Ameco  :  :  Antenna  Specialists  :  :  Collins  :  : 
Drake  :  :  Efectro-Voice  :  :  E-Z  Way  :  :  tlollicrofters  :  :  Hammariund  :  : 
Hy-Gain  :  :  Mosley  :  :  National  :  :  New-Tronics  :  :  Rohn  :  :  SBE  :  :  Shure 
:  :  Swan  :  ;  Turner  :  :  Waters  :  r  and  many  other  tines  too  numerous  to 
list.  Fill  in  the  coupon  now  or  come  in  and  see  us. 


Coll  Dave  Flinn 
W2CFP 


We  Monitor  3999  kHz 
WB2QGK 


D«iilers:  We  woytd  lilee  to  re* 
ceive  yoyr  used  equipment  list- 
Ing    Qfi   an   exchange    bosis* 


i  Stellar  ludiistries  —  Dept.    M 
1 10   Graham   Road  West 
|lthaco.   New   York   14850 

I  Please  send  me  information 

I  on    ._„,_^-.„_ 


b-*-  II    I  ■  II       ■  ■  I  I  ■  ■  I  ii  ^   I  [i  I  ■  li  ■  II      I  ■  t  11      [I  i  ~l  ~  ~  T  '  r  ~ 


■^fcMir  Tf'  ■ m^  ■  ■  g~  T — r  — 


I O   Send   Used   Equipment   List 

I  Name  „ 

I  Address    *„, 
I  Ci+y  — —,-*.- 


...Call 


■  <•--■»  »*#■•■■••■♦•♦■■**' 


year  is  just  iincler  S2  million  a  day. 

I've  been  mulling  this  thing  over. 

Baclv  (luring  WWII,  I  read  die  Jigures  on 
the  cost  of  the  war  and  wondered  what  the 
world  might  be  like  if  we  eould  put  all  that 
investment  into  the  building  of  countries  in- 
stead of  tearing  them  apart.  We  poured  mil- 
lions of  dollar H  of  bombs  and  equipment,  not 
to  mention  lives,  into  dozens  of  Pacific 
islands.  With  this  investment  we  could  have 
built  whole  cities  ,  .  ,  whole   countries. 

Further  thought  ,  .  ,  if  we  had  been  in* 
nesting  in  building  cities  and  countries  per- 
haps the  war  wonld  never  have  happened? 

Now,  to  get  back  to  the  present,  or  close 
to  it.  Last  year  I  niatle  a  little  trip  through 
Asia,  \isiting  Burma,  Thailand,  Singapore, 
Australia,  and  the  Pacific  islands,  I  talked 
a  great  deal  with  friends  in  these  places 
about  our  Viet  Nam  war.  I  found  the  people 
rather  l>etter  informed  than  most  Americans, 
and,  in  general,  in  support  of  our  goals, 

The  sitiiation  is  serious  when  you  get  oot 
your  map  of  Asia  and  take  a  thoughtful  look 
at  it.  Right  there  in  the  middle  is  China.  If 
China  \%  going  to  open  up  its  centnd  and 
western  areas,  it  must  have  access  to  the 
south.  And  they  are  getting  it.  In  the  west 


they  have  done  a  fine  job  of  opening  things 
up  for  themselves  in  Pakistan,  This  country 
is  now  very  pro-Chinese  and  anti-U.S,A, 
They  trittl  to  open  things  up  into  India,  but 
the  U-S*  threatened  to  come  in  and  help  and 
they  gave  up.  They  did  take  over  Tibet 

Central  China  is  ready  to  open  up  now 
tof>.  Ill  case  you  didnt  know,  Bmnia  is  a 
coTiiinnnist  country  today.  Ill  tell  you  more 
about  my  visit  there  in  due  time,  but  Burma 
is  one  of  the  great  untold  stories  in  the  world 
toda}\  I  read  a  lot  and  I  have  seen  nothing 
about  the  fantasUe  situation  there,  Burma  is 
open  to  the  Chinese  right  now% 

Thailand  is  in  a  fighting  war  against  the 
coninuinists  .  .  ,  Caniljodia  has  l)een  largely 
taken  over  .  .  .  so  w^hat  is  left?  Mainly  our 
little  Ijolding  action  in  Viet  XauL  If  w'e  pull 
out  that  will  be  the  end  of  southeast  .\sia 
.  .  .  and  probably  India  too.  Hou*  can  thev 
hold  out  vvhen  tliev  are  surrounded?  The 
Indian  government  is  weak  and  disorganized. 
It  would  not  be  difHcult  for  tlie  communists 
to  push  in  and  take  over  there. 

So  what's  wToug  with  letting  them  have 
Asia? 

Well,  when  woidd  you  Ixy  to  stop  them? 
It   is  like  the  situation  we  had  witli   Ilitlen 
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FOR  THE  FIRST  TIME 

A  COMPLETE  LfNE  OF 

BROADBAND  BALUNS 

from  Tfte  Qualify  Leader 

NEW  LOW  PRICES 


Impedance* 

Power 

Price 

Medal 

Ratio 

(PEPt 
2KW 

Ppd.  in  USA 

6010 

SOU -SOB 

$15.95 

frOII 

50U-200B 

2KW 

15.95 

6012 

SOU -200  U 

500 

14.95 

6020 

75U.7SB 

2KW 

15.95 

6021 

75U-300B 

2KW 

15.95 

i022 

75U-300U 

500 

14.95 

•U— Unb 

A  la  need 

B  — SaIa 

need 

Atl     Uniti    «r«     Rai«d    af    FufI    Fow«r    from    2-12    mc 
CampUt*  with    Hard  wars   IL    MaHng   Conntcfor 

NEW 

•  Modd  615  Toroidal  Filament  Choke — 3-30  mc 
—  IS  amp   conK 

•  Completely   encdsed   and   ready   for   mounting 

•  Now  used  in  the  Henry  2K  and  4K  amplifiers! 


ONLY  $10.95   PPD.  USA 


TRANSLAB  INC. 


h&i 


^«b 


4Jt4  PiDKirmi.  BLVD.        A«.H  DIEDO,  UtAUIF.  Iltai  TELEPHONE    TM^Si 


-W 


HOTEL  and  APARTMENT  SUITES 

On  world  fomout  Wilshire  Blvd.  Newest  ond  flneit 
occommodofion&4  Colifornia  contemporary  sfyltng* 
Every  room  equipped  with  TV  and  AM  -  FM  radio. 
FREE  PARKING,  Cofnpletely  air-conditioned. 
Lof§e  swimming  pool  ond  plenty  of  pofJo  for  loung- 
ing in  the  sun  Just  outside  your  door. 
Lipcurioiis  comfort  combined 
with  all  modern  conveniences, 
THE  BEST  ADDRESS  in 


I»A!«3EISS 


CAUFORNIA 


He  took  a  little  bit  here  and  a  little  bit  there, 
gradually  ending  up  with  everything.  The 
communists  are  doing  a  fine  job  of  getting 
little  Wars  started  here  and  there*  They  are 
hard  at  work  in  Africa,  Right  now  they've 
got  a  nice  little  thing  going  in  Somalia  and 
upper  Kenya,  Nvith  Sudan  and  Ethiopia  all 
tied  up  trying  to  keep  things  from  getting 
out  of  hand.  Supplies  are  pouring  in  from 
China  and  Russia  to  the  Shifta  in  Somalia- 

Once  they  win  southeast  Asia  completely, 
then  India,  Afglianistan  will  be  a  pushover, 
as  \\ill  be  the  other  Arab  countries  .  ,  , 
Iran,  Iraq,  Syria,  etc.,  where  they  already 
have  a  heavy  foothold.  Then  comes  Africa 
•  ,  .  and  they  have  a  good  foothold  in  there 
too  now,  TheyVe  working  industrially  in 
Central  America,  South  America  .  .  ,  when 
do  we  worry? 

Now  let  me  tie  my  ideas  together  for  you. 
We  are,  as  far  as  I  can  see,  faced  with  ex- 
panding communism  in  many  areas.  Right 
now  the  area  that  is  critical  is  Viet  Nam,  The 
war  we  are  fighting  there  is  miserable  and 
expensive*  I  just  wonder  if  there  isn't  a  way 
that  we  could  pursue  peace  in  Viet  Nam  in- 
stead of  war. 

It  is  difficult  to  escape  noticiiig  that  the 
U.S.  military  has  some  rather  inflexible  ideas 
on  hoNv  to  win  a  war.  This  is  not  strange, 
when  you  consider  the  whole  system  lluit 
provides  our  military  leaders.  The  develop- 
ment of  oIBcers  in  our  ai'med  forces  is  a 
\\<(Mliiitr-out  process.  Tliose  officers  that  are 
ti'ouble-niakers  don't  get  promoted  and 
eventually  drop  out  for  sometliing  more  re- 
warding. As  a  general  rule  then  we  find  our 
generals  and  admirals  are  made  up  of  men 
who  have  spent  a  lifetime  not  causing 
trouble.  They  usually  live  by  the  book.  Few 
men  can  go  through  the  years  of  indoctrina- 
tion and  then  change  when  they  come  out 
on  top.  This  is  \\h>,  to  my  mind,  we  have 
found  the  na\y  sticking  by  their  battleships 
and  fighting  carriers  and  why  the  army  gen- 
erals fouglit  off  air  powder  for  so  many 
years. 

Right  now  this  means  that  the  military  who 
are  running  our  war  are  working  in  deepiv 
dredged  channels  of  thought  on  how  wars 
are  to  be  fought  and  won.  They  have  been 
changing  slowly  and  meeting  the  situations 
in  X'iet  Nam  with  new  solutions,  but  I  sus- 
pect that  man\'  of  these  new  solutions  were 
brought  into  play  only  after  repeated  dis* 
asters  with  the  old  ways  of  doing  things. 
Certainly  a  close  reading  of  the  war  reports 
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PERFORMERS  ! 


HENRY  RADIO  AND  SWAN,  BOTH  TOP 
PERFORMERS  IN  THEIR  RESPECTIVE 
FIELDS,  OUTSELL  ALL  OTHERS.  WHY?  BE- 
CAUSE SWAN  MANUFACTURES  A  FINE 
RELIABLE  TRANSCEIVER  THAT  GIVES  YOU 

THE  MOST  FOR  YOUR  MONEY.  BECAUSE 
HENRY  RADIO  GIVES  YOU  THE  BEST  DEAL 
.  ,  GENEROUS  TRADES,  EASY  PAYMENTS 
AND  THE  KIND  OF  RESPONSIBLE  MER- 
CHANDISING THAT  AMATEURS  ALL  OVER 
THE  WORLD  HAVE  LEARNED  TO  DEPEND 

ON. 

I  ' 

Atteation  World  Amateurs:  Henry  Radio  makes 
it  simple  and  easy  for  you  to  own  the  finest 
American  radio  equipment.  Write  for  details. 


THE  SWAN  500  .  .  $495.00 


IHE  SWAN  350  .  .  $420.00 

117XC  AC  SUPPLY  $95.00 
14-117  12V0C  SUPPLY  (130.00 


THE  SWAN  250  .  .  $325.00 


6%   FINANCE  CHARGE  •  10%   DOWN  OR  TRADE-IN   DOWN  •  NO  FINANCE  CHARGE  IF 

PAID  IN  90  DAYS  ♦  GOOD  RECONDITIONED  APPARATUS  •  Nearly  all  makes  &  models. 

Our  reconditioned  equipment  carries  a  15  day  trial,  90  day  warranty  and  may  be  traded  back 
within  90  days  for  full  credit  toward  the  purchase  of  NEW  equipment.  Write  for  bulletin. 

TED  HENRY    (W6UOU)  BOB  HENRY    (WOARA)  WALT  HENRY    (W6NRV) 


CALL  DIRECT 


USE  AREA  CODE 


Butler  1,  Missouri,  64730 
11240  W.  Olympic.  Los  Angeles.  Calif.,  90064 
931  N.  Euclid,  Anaheim,  Calif.,  92801 
6116  N.  27th  Ave,,  Phoenix,  Ariz.,  85017 


816  679-3127 

213  477-6701 

714  772-9200 

602  AM  4-3895 


^^Wor/ds  targesf  DisU\huior&  of  Short  Wove  Receivers" 


budgef-prked  walnut  communkations  desk 
groups  equipment  neatly,  right  in  your  living  room 


SEND   FOR   BROCHURE 
OF  OTHER   MODELS 


DIPLOMAT 
$139,95 


You  can  operate  your  amateur  radio  equip- 
ment right  in  your  living  room  with  this 
inexpensive,  "wife-approved"  communications 
desk  from  Design  Industries. 

You'll  like  its  custom  features  .  .  .  func- 
tionaliy  tilted  top  surface  holds  your  equip- 
ment at  just  the  right  operating  angle  .  ,  . 
deep  cable  trough  keeps  desk  top  neat,  yet 
leaves  connections  accessible  .  .  .  three 
drawers  give  you  plenty  of  storage  room. 

She'll  like  its  rich  walnut  finish  and  modern 
furniture  styling. 

You'll  both  [ike  its  low  price. 

The  DIPLOIVIAT  communications  desk 
accomodates  Collins,  R.  L  Drake,  Galaxy, 
Haiiicrafters,  and  most  other  modern  equip- 
ment. 

Sotd  Only  Through  Authorized  Disinbutorn 


tronics  center,  inc. 

2929  N.  HASKELL     2I4-LA6  2023     DALLAS,  TEXAS  75204 


aie  full  of  this  sort  of  titling, 

I  just  woudei  how  much  brains tomiing 
has  gone  into  the  whole  overall  idea  of  try- 
ing to  achieve  our  ends  in  Viet  Nam?  From 
the  figures  Tve  given,  \\e  can  see  that  our 
present  course  is  largely  a  military  solution 
•  .  .  $75  million  a  day  for  tlie  war  and  §2 
million  a  day  for  economic  aid. 

What  would  be  the  result  if  we  took  a  few 
of  tliose  $75  milUon  spent  every  day  and 
used  tliem  a  little  differently?  Like  for  build- 
ing instead  of  destruction?  Suppose  we 
shipped  over  a  $2  niillion  dollar  factor\'  to 
make  prefab  native  houses.  Suppose  we  sent 
over  the  sawinills  to  make  the  lumber  for  the 
prefab  factory?  And  ho\^'  about  a  factory  for 
furniture  to  furnish  these  houses?  Then  we 
might  put  in  a  factory  to  make  simple  trac- 
tors for  working  the  land.  And  even  more 
important^  a  factory  to  make  small  cars,  pos- 
sibly something  like  an  overgrown  go-kart, 
which  could  sell  for  a  very  low  price. 

And  what  would  we  do  \a  ith  all  this  stuff 
pouring  out  of  the  factories?  How  about  giv- 
ing a  house  and  furnishings  plus  a  job  to 
everyone  who  asks  for  it?  The  houses  could 
be  set  up  in  Lcvittown-like  groups.  Tractors 
could  be  available  for  each  so  many  houses 


to  farm  Tiearby  lands*  From  there  on  they 
would  have  to  work  to  buy  food  and  buy 
cars  and  other  goodies.  With  something  like 
diis  going  on  I  wonder  how  long  it  would 
take  before  we  would  have  to  set  up  a  toll 
booth  on  the  Ho  Chi  Minh  trail  to  register 
the  flood  of  communists  coming  down  from 
the  north  to  get  in  on  the  good  hfe? 

It  looks  to  me  as  if  we  might  be  able  to 
build  a  new^  counfary  over  there  along  the 
lines  that  have  worked  here,  for  a  frac- 
tion of  the  money  we  are  now  pouring  into 
it.  Plus  we  would  save  a  lot  of  lives  and  pro- 
duce a  strong  new  countrj'.  Not  to  mention 
thi  1  ffect  this  would  ha%e  on  all  of  the  other 
countries  that  are  falling  into  the  communist 
camp.  This  should  solve  the  pacification  of 
villages  problem,  and  probably  even  the 
political  problems  would  solve  themselves* 

The  U.S,  would  retain  o^\llership  of  the 
industries  at  first,  then  set  the  larger  ones  up 
witli  stock  which  could  be  bought  by  the 
people.  The  stockholders  could  then  insist 
on  their  owti  manageiueat  of  the  companies, 
if  they  tliought  tliis  would  bring  diem  more 
returns. 

The  future  of  any  country  depends  heavily 
on  the  schools  it  has.  We  would  do  well  to 
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build  ,schuols  into  each  of  our  new  communi- 
ties and  staff  them  with  American  teachers. 
Scholarships  for  brighter  students  to  come 
to  U.S.  colleges  would  cost  us  little,  com- 
paratively.  We  need  to  aim  foi'  Viet  Namese 
teachers  for  the  next  generation  ,  ,  ,  as 
well  as  Viet  Namese  engineers,  artists,  and 
businessmen* 

There  you  have  it,  the  Green  solution  to 
the  war.  This  should  be  acceptable  to  those 
N^ho  think  we  must  win  in  Viet  Nam  and 
also  to  those  who  think  we  shouldn't  be 
fighting  there.  It  should  be  of  interest  to 
those  who  don't  like  the  idea  of  throwing 
away  §75  million  ever>^  day^  including  Sun- 
day. And  tliat  is  what  it  is,  throwing  it  away. 

No  doubt  youVe  thought  of  several  rea- 
sons why  my  program  would  get  into  trouble, 
I  wonder  if  there  are  really  any  unsolvable 
problems  involved?  ,  ,  ,  Wayne 

The  View  From  Here 

(Continued    from    page    2) 

the  'Basic"  license  because  they  feel  tlie 
word  "notice*  has  some  bad  connotations. 
I  can't  see  whv-  After  all,  isn't  the  General 
class  license  die  basic  license?  If  it  isn't 
now,  it  certainlv  \Wll  be  if  and  when  incen- 
tive  licensing  goes  tlnough.  Right  now  it 
appears  that  incentive  licensing  isn't  an  i/ 
anymore^  but  a  when. 

The  Novice  licensee  is  a  novice,  or  a  begin- 
ner, and  the  name  of  the  license  seems  most 
appropriate.  In  some  respects  tlie  title  novice 
is  better  than  the  beginner  class  issued  in 
some  countries.  The  w^ord  beginner  seems  to 
indicate  that  the  individual  is  just  beginning* 
Although  the  Novice  is  a  beginner  in  many 
respects,  he  has  to  have  a  rudimentary  know- 
ledge of  radio  theory  and  Morse  code,  so  he 
is  slightly  beyond  the  beginner  stage. 

Although  it  doesn't  appear  to  me  tliat 
the  name  of  the  Kcense  would  have  very 
much  effect  on  the  number  of  new  Novice 
licensees  and  the  number  that  go  on  to  high- 
er class  licenses,  a  longer  license  period  and 
phone  pri\ileges  on  ten  meters  would  offer 
a  great  deaL  The  Novice  license  w^as  in- 
tended as  an  introduction  to  ham  radio,  but 
it  doesn't  seem  to  me  that  that  is  what  the 
present  No\iee  class  offers.  An  extended  H- 
cense  period  and  hmited  high-frequency 
phone  privileges  would  give  tliese  new  ama- 
teurs a  chance  to  see  what  ham  radio  is 
really  Uke,  Hopefully,  more  of  them  would 
go  on  to  obtain  full  operating  privileges. 

.  ;  .  Jim  Fisk  WIDTY 
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Acclaimed  Throughout  The  World 
THE  *QUAD^  AERIAL 
—  Supreme  for  its  size 


The   Labgear   'QUAD'   uses  a   spider  construction 
providing  optimum  spacing  on  each  band  IO-l5-20m, 

KITS  AVAILABLE  WITH  OR  WITHOUT  BAMBOO 

ARMS, 

Wonderful    performance  ^  no    tuning    adjustment 
necessary. 


EMbgear 


^  ..  B  G  E  A  R    LIMITED 

CROMWELL    ROAD 

CAMBRIDGE       ENGLAND 

Telephone  47301     '    Teleg^rama  Lftbgear  Cambridge 


MORE  RANGE 


ELIMINATE  IGNITION  NOISE 

ELECTRO -SHIELD® 

YOUR  ENGINE 


FROM  S44.95 


ESTES  ENGINEERING  CO. 

1639  W.  135th  St.  Gardena,  Calif.  90249 


3  BAND  EICO  753  SIDEBAND  KIT 
AT  A  SPECIAL  LOW,  LOW  PRICE 


One  tiling  I  hate  is  the  use  of  super  $64 
words  as  a  means  of  attracting  attention* 
^^Tien  you  liave  used  up  all  nf  the  extravagant 
i:>hrases,  what  is  left  to  describe  a  tiuly  good 
deal?  Once  in  a  long  while,  however^  a  value 
does  come  along  which  is  relatively  outstand- 
ing and  wiuch  causes  me  some  concern  be- 
cause I  don*t  want  to  turn  my  principles 
around  in  the  enthusiasm  winch  I  rarely 
feeh  I  am  talking,  of  course,  abotit  the  753 
Eico  kit.  First,  it  is  good  looking.  The  gals 
will  appreciate  that.  Second,  it  is  not  exactly 
a  naked  transceiver*  It  has  incremental  tun- 
ing, enabling  you  to  listen  up  to  5  kc  either 
side  of  your  signal,  and  it  has  vox,  and 
built-in  high  level  ALC.  It  has  two  si>eecl 
tuninii.  either  6  to  1  or  30  to  1  and  this 
is  nil!  when  you  are  trying  to  make  the 
other  ff  How  sound  just  perfect  It  has  a 
triode  deleetor  for  AM.  It  gives  you  fuU 
band  coverage  on  SO,  40  and  20  and  it  pro- 
vides grid  block  break-in  CW  keying.  These 
are  tlie  kinds  of  features  found  normally  on 
the  highest  priced  tiansceivers.  The  753  has 
a  normal  power  input  of  200  watts  PEP;  of 
100  watts  AM.  Its  output  is  a  pi  and  will 
match  40  to  80  ohms<  Its  thennal  shift  is 
less  than  400  cycles  after  a  10  miimte  warm- 
op,  and  its  sensitivity  is  better  than  1  mv 
for  lOdb  signal-to-noise*  In  short,  this  is  a 
dam  good  de^sign,  especially  since  the  factory 
has  improved  the  VFO  and  made  it  Solid 
State* 


Our  "Meat  and  Potatoes**  power  supply 
kit,  dt  scribed  in  recent  ads,  has  been  going 
over  real  b:g*  There  is  really  no  comparison. 
This  kit  weighs  45  pounds  and  wall  make 
any  standard  transceiver  sound  better  with 
its  superior  regulation  and  higher  dynamie 
range.  The  MP  supply  is  a  kit  of  our  own 
development  and  we  have  been  selling  lots 
of  thc^m.  While  our  stocks  last  we  will 
provide  the  Eico  753  and  our  MP  supply  for 
only  S189.95,  F.O.B.  Harvard.  We  will' ship 
via  Raib\'ay  Express  or  truck.  The  Eico  will 
weigh  about  30  pounds  and  the  MP  supply 
45,  so  you  can  figure  your  transportation 
costs  from  this.  Remember  that  tliis  unit  \\  ill 
drive  any  standard  linear  and  that  by  itself, 
v\ith  the  addition  only  of  an  antenna,  a  mike 
or  key,  you  vviD  have  a  complete  station, 
smtable  for  AM,  CW  or  Sideband.  For  those 
interested  in  the  original  Eico  power  supply 
kits,  we  have  these  too,  either  the  DC  or  the 
AC.  By  themselves  they  sell  for  $59*95*  If 
you  want  the  Eico  753  by  itself,  the  price 
on  this  is  $149.95.  The  best  value,  of  course, 
is  the  combination  we  spoke  of  first. 

With  the  continuing  shrinkage  of  the  dol- 
lar ever  present,  where  and  when  can  you 
expect  to  find  this  kind  of  a  deal  again?  This 
would  be  fine  for  mobile  operaHon  if  you 
already  have  a  rig  and  don't  forget  that 
this  set  makes  an  excellent  beginner's  station. 
If  you  are  prone  to  want  to  break  into  this 
ham  radio  game^  here  is  sound  value. 


HERBERT  W.  GORDON  COMPANY 

^^Helpmg  Hams  to  Help   Themselves^' 

WOODCHUCK  HILL,  HARVARD,  MASS.   01451 

Telephone    617-456-3548 
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Whafs  New  for  You? 


Have  you  found  a  simple  new  circuit,  or 
new  semiconductor  or  otlier  component,  that 
has  been  xiseiul  in  your  building?  There  are 
plenty  of  hams  who  would  like  to  find  out 
about  it.  Why  not  send  in  a  short  note  for 
this  column  and  well  publicize  it  and  make 
it  available  to  all  tlie  other  experimenters 
who  read  73.  We  re  also  looking  for  technical 
comments  on  73  articles— corrections,  modi- 
fications, or  compliments— and  newly  avail- 
able surplus,  technical  nets  and  meetings, 
new  records  and  other  information  that's 
hkeiy  to  be  interesting  to  the  teehnically- 
minded  ham-  Please  keep  the  comments 
short,  and  send  them  soon  before  someone 
beats  you.  Send  to  Paul  Franson  WAICCH, 
38  Heritage  Road,  Acton,  Massachusetts 
01720. 

Cheap  VHF  FET 

The  2N3819  FET  has  been  used  in  many 
projects  in  73.  It*s  an  excellent  general  pur- 
pose X  channel  FET  made  by  Texas  Instru- 
ments. It  can  be  used  from  dc  to  300  MHz. 
The  former  price  was  $3.75— now  it's  QOc^ 
from  AUied  as  well  as  many  otliers-  Here's 
the  perfect  FET  to  transistorize  all  those  old 
tube  projects*  We've  heard  of  people  con- 
verting command  sets  to  use  FETs  by  simply 
replacing  the  tubes  and  a  few  resistors,  but 
have  no  details  yet. 

Tunnel  Diode  for  $1 

General  Electric  (and  odiers)  have  recent- 
ly developed  new  techniques  for  mass-pro- 
ducing tunnel  diodes  at  low  cost.  TD's  have 
been  around  for  a  long  time,  but  haven't 
been  used  too  much  because  of  the  former 
higli  prices  and  the  peculiarities  of  tlie  de- 
vices. Now  TD's  Bxe  being  used  more  and 
more.  They  are  used  in  a  number  of  UHF- 
TV  converters  (incidentally,  the  Japanese 
call  tunnel  diodes  Esaici  diodes^  after  the 
Japanese  who  invented  them),  and  in  many 


computer  applications.  Tunnel  diodes  use 
litUe  power,  can  furnish  high  gain  and  low 
noise,  and  are  very  smalh  One  TD  can  act 
as  ail  rf  amplifier,  an  oscillator,  and  a  mixer 
at  once,  but  you  have  to  make  sure  that  the 
proper  function  is  happening  at  tlie  proper 
frequency.  TD's  overload  easily  and  can't 
furnish  much  power.  They  also  are  difficult 
to  cascade  and  tend  to  take  off  at  unsus- 
pected frequencies.  Nevertheless,  they  are 
interesting  devices  with  many  uses  and  more 
ham  experimenting  aiKl  articles  on  tunnel 
diodes  are  needed.  Botli  GE  and  RCA  publish 
inexpensive  books  on  TD*s  and  in  addition, 
GE  has  many  excellent  TD  application  notes, 
If  you  want  to  experiment,  the  GE  TDTIO- 
719  are  $L05  to  $1,62. 

Laboratory   Power  Supply   Questions 

Hank  Olson  W6GXN  always  writes  inter- 
esting articles,  Imt  perliaps  his  Laboratory 
Power  Supply  on  page  38  in  last  Decem- 
bers 73  turned  out  to  be  a  little  too  chal- 
lenging—through no  fault  of  his.  The  two 
zener  diodes  (CR7)  are  sliown  correctly  on 
the  schema  tic  J  but  tlieyVe  reversed  on  the 
parts  layout.  Likewise,  the  560  kn  resistor 
next  to  them  on  the  layout  should  be  560 
n*  There  seems  to  be  a  little  confusion  about 
the  diodes  mentioned  for  CR5  and  CR6,  The 
Hoffman  HB5  is  no  lt)nger  available  and 
the  Faifchild  FD135  (not  FD1135  as  stated) 
is  also  rare.  It  doesn't  matter  too  much  since 
almost  any  silicon  junction  diode  (1N457, 
for  example)  will  do. 

Finding   Your  Two-Meter  Frequency 

Bill  Richer  son  WA6VGR  has  come  up  vdth 
a  simple  wa\'  to  multiply  8-MHz  ciystal  fre- 
quencies by  18  to  get  the  two-meter  fre- 
quency they*ll  produce.  Simply  double  the 
frequency  in  kilohertz  on  the  crystal,  then 
subtract  tljut  number  from  double  the  fre- 
quency plus  a  zero.  For  example,  to  find  the 
18th  harmonic  of  8127  kHz,  double  8127, 
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VANGUARD  "^^ —  C17Q  OC 

Midt  In  USa.  SHIPPIMG  COLLECT 

COMPLETl  WITH  LOIS 

SUB-MINtATURE  SOUD  STATE 

TV   CAMERA 

FOR  CLOSED  CIRCUIT  OR  AMATEUR  TV 

THE  VANGUARD  501  Is  a  compteteTy  automalfc 
closed  circuit  television  camera  capable  of  transmit- 
ting sharp,  clear,  live  pictures  to  one  or  more  TV  set^ 
of  your  choice  via  a  Tow-cost  antenna  cabTe  (RG-59U) 
up  to  a  distance  of  1000  ft  without  the  need  for  ac- 
cessories or  modifications  on  the  TV  sets*  The  range 
can  be  extended  tndefinitely  by  osmg  tine  amplifiers 
at  repeated  intervals  or  by  using  radio  transmitters 
where  regulations  permit 

Thtre  are  hundreds  of  practical  uses  In  business, 
home,  schooi,  etc,  for  any  purpose  that  requires  you 
or  anyone  chosen  to  observe  anything  taking  place 
anywhere  the  camera  Is  placed.  Designed  for  contin- 
uous unattended  operation,  the  all-transistor  circuitry 
of  the  501  consumes  only  7  watts  of  power. 

SPECIFICATIONS: 

•  Mtaiur«$  2W  x  4"  x  T*  (•xduding  \%ti%  and  cohtietlors]. 

•  Weffhi  Vh  Ibi, 

•  Opftratti  on  100430  volfi  50  or  60  cycles^  7  Watfi, 

•  T(isf«d  If  TO""  to  12S0  F. 

•  Advanctd  circuitry  ufillxlno  35  ••mi<onducTors  ttidsf  oF 
which  ir*  flUcon. 

•  Flild  •fF«el  input  circuit  for  mlnhnum  video  nelsa, 

•  Reiofution  quafant««d  to  exceed  standards  sat  by  525 
line  TV  receivers, 

•  RF  <iiilput  30,000  mUr&voIls  adiuit&bTi  for  channeli  2 
to  6. 

•  Vid«9  output  1 SM  p*p  compotife  with  siandaffif  iie9«- 
tiv«  lync  (random  interlace), 

•  Viewable  pictures  obtiinalile  with  illuminafton  as  low 
«  1  ft*  candle. 

•  VJdIcon  controlled  light  compensation;  150/1. 

•  Adjuitablo  iris  on  lens  enables  uio  in  brlsht  sunliglif. 

•  New  Ion?  life,  tub^tnlntat^ro  vfdicon  with  spectril  re* 
sponso  similar  to  Typo  7735 A. 

•  EfecfTonically  regulated  power  lupply  and  thermally 
comptntated  circuits  ertniEriate  change  m  pktiire  quality 
"when  line  voltase  and  temperatur*  fluduate^ 

•  AH  parts  guafanteed  for  1  y^ar  [except  for  open  lila- 
meni  on  vidicon  or  breakage). 

•  Fast  low-cost  service  elways  available  from  our  Factory 
in  Hollis,  N*Y. 

Pra*iat  ediustalile  e«ttro1i  rncTudi  tti«  fortewJng:  VIrfie  lain, 
vt«lee  comptnsatTDn,  pedtstal  levsl,  tarset  voltagi,  &eafn  voltaft, 
hmm  aNgnm^ntp  clettneal  focui*  horlzontii  frequency,  horfzoirtftl 
sin.  vcrtiral  frtnutotyp  vtrtJcal  sizt,  vtrtl^i  Iintarlt3r«  itteduU<^ 
ttan  acid  RF  frequflney  ttutpirL 

Send  your  orcfer  rfirecf  fo  ocrr  facfor/ 

VANGUARD    LABS 

If 6*23  jQmaJm  Aw.     Dopt.    H    HoIIif,  NX  II4M 


giving  16254.  Then  add  a  zero  to  16254 
(162540).  Subtract  16254  from  162540, 
leaving   146.186  MHz,  Very  quick. 

Free  88-mH  Toroids 

You  can't  beat  this  offer:  Art  Brothers 
W7NVY,  president  of  the  Silver  Beehive 
Telephone  Company  in  Grouse  Creek,  Utah 
84313,  has  offered  tv^^o  88-mH  toroid  tele- 
phone loading  coils  of  the  type  used  in  many 
RTTY  converters  and  audio  filters  free  to 
those  who  write  him  and  request  them.  In- 
clude 25c  for  postage  and  handlings  and  your 
QSL  card.  Though  he  has  a  pretty  good 
stock  available,  the  offer  is  limited,  of 
course*  Send  now  before  he  runs  out. 

Transistor  circuits  -  dgain 

Watch  out  for  those  complimentary  cir- 
cuits in  Fig,  20  and  21  of  the  73  Tran^sistor 
Circuits  in  the  March  issue.  In  both  cases 
the  collector  and  emitter  of  Q3  are  reversed; 
The  collector  should  be  grounded— not  the 
emitter. 

Teletype   Flip 

Frank  Dick  WA9J\VX.  has  suggested  a 
small  change  in  W6AYZ''s  AFSK  converter 
in  the  January  issue  that  helps  make  it  more 
useful  for  FSK  on  Uic  high  frequency  bands. 
It  allows  the  received  signal  to  be  turned 
upside  down  at  the  receiving  end.  All  diat 
is  necessary  is  a  DPDT  polarity-reversing 
switch  added  between  tlie  0,02  mF  capacitors 
connected  to  the  hot  ends  of  LI  and  L2,  and 
the  diode  multipliers.  Frank  also  mentions 
that  he  is  very  happy  v^th  the  way  the  xinit 
per  f  onus. 

I    Watt  IC 

Packaged  audio  amplifiers  available  from 
Lafayette  and  others  are  very  popular  for 
many  liam  projects.  They  provide  high  gain, 
are  small,  and  take  httle  power.  They  are 
also  a^' a  liable  in  many  varieties  w  ith  power 
output  from  lOU  mW  to  5  or  10  watts^  and 
cost  only  $3  to  $10.  I've  used  a  number  of 
them  as  modulators  for  small  transmitters, 
audio  amplifiers  for  simple  transceivers  or 
receivers,  and  most  of  aD,  for  testing.  How- 
ever, new  developments  in  integrated  cir- 
cuits have  just  about  made  them  obsolete. 
For  example,  the  new  General  Electric  PA 222 
integrated  circuit  audio  amphfier  ($3,70  for 
one),  is  a  Hny  (less  than  1  inch  by  X  inch) 
device  that  will  put  out  1  watt  of  audio  at 
24  V,  Its  frequency  response  is  witlnn  ±3 
dB    from    55    to    15,000    Hz    vrith    1    watt 
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HEY!  HOW  ABOUT  THAT 

S.W.R.  BRIDGE 

•  MODEL   SWe-2 

•  READS    FORWARD   AND 

REFLECTED  POWER 

SIMULTANEOUSLY 

•  "EASY  READ"  METERS 

•  USE  FOR   REFERENCE 

POWER   METER 

•  DUAL    lOO-MrCROAMP 

METER    MOVEMENTS 

•  LOW   (NSERTIQN    LOSS 

•  sizE-5  "xa-xz** 

$15.95 


AUbw  ^Q['  Tut 

.1  h  I  tift  I  no . 


THE  BEST 

VALUE  WE 
HAVE 

EVER 
-£REP< 


MAY  BE  LEFT 

m  LINEp  UP 

TO  2000  WATTS. 


GOOD  THROUGH 

2  METERS 


SINCE  1933 


FAST  SERVICE 


Phone   CY  4-0464 


QUEMENT  ELECTRONICS 


1000  SOUTH  BASCOM  AVENUE 


SAN  JOSE,  CALIFORNIA 


"Northern  Caltfornii't  Most  Complete  Ham  Store 
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of  output,  distortion  is  low,  sensitivity  for  1 
W  output  is  only  75  mV,  gain  is  72  dB,  input 
impedance  40  kO  and  efficiency  is  about  50%. 
It  requires  a  heat  sink,  which  is  attached  to 
a  small  tab  sticking  out  of  the  end  of  the 
device.  External  circuitt)^  im't  very  com- 
plicated, either.  Now,  about  that  miniature 
receiver  you  were  going  to  build  .  .  . 

h  Aries  Dead? 

The  death  of  E\^  ell  Carter  WA6ZAIJ,  orig- 
inator and  director  of  Aries,  has  caused 
severe  problems  for  the  group.  Ewell  had 
done  much  of  the  work  and  kept  a  record 
of  it  in  a  form  tliat  isn't  very  useful  to  otliers. 
It  now  appears  that  the  satelUte  project  may 
have  to  be  shelved.  If  anyone  miglit  be  inter- 
ested in  helping  out,  please  contact  Bob  Kolb 
WA6SXC,  1300  W.  Oak,  Fullerton,  Califor- 
nia. 

Keeping   Kids  off  Your  Tower 

A  ham  can  be  sued  for  liabiHty  if  a  child 
climbs  his  tower  and  falls  off  or  is  otherwise 
hurt.  This  is  true  even  if  the  child  is  tres- 
passing  on    the    ham's   property.    Bob    SuU 


WB2ZQI  has  suggested  a  simple  way  to  dis- 
comage  unwanted  climbing.  He  wraps  the 
lower  part  of  his  tower  with  chicken  wire 
and  fastens  it  in  place  with  wire.  This  pre- 
vents tile  kids  from  climbing,  yet  is  easy  to 
remov^e  when  necessary. 

What  Transistor  to   Use? 

An  unidentified  author  is  Static^  the  bulle- 
tin of  tlie  Nortli  Penn  ARC  in  Philadelphia 
mentions  that  he  has  just  about  solved  the 
question  of  what  transistor  to  use  by  stand- 
ardizing on  the  2N706  NPN  transistor  (avail- 
able in  surplus  for  almost  nothing  or  new 
as  the  plasUc-cascd  Motorola  MPS706  for 
45c)  and  the  PNP  2N3638  (Fairchild)  or 
MFS3638  (Motorola)  for  46c,  Both  are  ex- 
cellent silicon  transistors  with  a  dissipation 
of  about  200  mW,  The  706  is  useful  to  at 
least  100  MHz  and  the  3638  to  about  10, 
The  Static  author  mentions  that  he  has  built 
a  complete  10-meter  superhet  including 
audio  output  %\ith  2N706*s  and  that  almost 
all  of  tlie  transistor  circuits  in  the  April  73 
circuits  book  can  be  built  with  these  two 
transistors, 

. .  .  Paul  WAICCH 
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NEW   PRODUCTS 


shieltling  assures  minimum  radiated  leakage. 
The  power  supplv'  is  regulated  for  maximum 
output  stability. 

The  KG4i86  kit  is  furnished  with  a  BNG 
output  Jack,  mated  terminated  cable,  solder, 
detailed  assembly  manual  and  operators 
manual— everything  you  need  Available  for 
$95.00  from  Allied  Radio  Corporation,  100 
N.  Western  Avenue,  Chicago,  Illinois  60680, 


Knigkf-Kit  Solid-Stote 
RF  Signal  Generator  Kit 


SiSi 


•tr^  M"' ' 


uaEsuMJ^pd^ 


If  you  liave  been  struggling  with  an  old 
tube- type  signal  generator  or  using  a  unit 
that  is  poorly  calibrated,  you  can  step  up  to 
an  excellent  solid-state  unit  witii  the  new 
Knight-Kit  KG-6S6.  This  generator  covers 
from  100  kHz  to  54  MHz  with  an  accuracy 
of  ±  L5%  on  all  bands.  When  tlie  built-in 
100  kHz/I  MHz  crystal  calibrator  is  used, 
usable  calibration  within  0,1%  can  be  easily 
obtained.  A  built-in  detector-amplifler»speak- 
er  gives  zero  beats  from  the  crystal  caHbra- 
tor* 

The  built-in  meter  shows  either  rf  carrier 
or  modulation  level  and  tlie  individually 
shielded  attenuator  switches  provide  21  out- 
put levels  to  -96  dB.  0  dB  equals  100,000 
mV  into  50  oluns  and  calibrated  outputs  as 
low  as  —106  dB  (0.5  mV)  may  be  obtained. 
Fine  control  with  the  meter  covers  —10  to 
+2  dB  calibrated  on  the  meter.  The  maxi- 
mum calibrated  output  into  a  50-ohm  load 
up  to  30  MHz  is  120,000  ^cV,  zt2  dB.  The 
internal  mndulation  is  400  Hz  with  metered 
deptli  of  50%  up  to  30  MHz,  Provisions  are 
made  fur  external  modulation— 1  Vrms  will 
provide  50%  modulation  at  400  Hz, 

The  KG-686  features  a  solid-state  floating- 
t>*pe  chassiS'isolated  oscillator  with  tunable 
L  and  C  on  every  band  for  accurate  track- 
ing. The  4"  metal  dial  has  two  alternating 
colors  for  easy  reading  and  the  6:1  vernier 
drive  w  ith  anti-backlash  permits  you  to  set  it 
right  on  the  money.  The  chassis  has  been 
carefully    layed    out    and    generous    copper 


Ameco  Preamplifier 

The  new  Ameco  FT  preamplifier  is  a  con- 
tinuously tuning  unit  that  is  specifically  de- 
signed for  use  with  a  transceiver.  It  improves 
sensitivity  and  signal-to-noise  ratio  while  re- 
ceiving and  b>^asses  itself  while  tlie  trans- 
ceiver is  transmitting.  In  addition,  it  may 
be  used  to  feed  a  second  receiver  and  auto- 
maticalK'  mutes  it  when  transmitting.  It  also 
improves  immunity  to  transceiver  front-end 
overload  by  use  of  its  built-in  attenuator.  All 
of  this  without  any  modifications  to  the 
tiansceiver* 

The  PT  preamplifier  has  been  found  to 
be  especially  ellective  on  10  and  15  meters 
when  used  with  transceivers  using  a  i^i  net- 
work in  the  output.  Most  receivers  of  this 
type  begin  to  sulfer  a  noticeable  decrease  in 
sensitivity  on  15  meters  and  especially  on 
ten.  lu  addition,  the  inclusion  of  6  meters 
in  its  tuning  range  makes  it  usable  witli  those 
second  receivers  having  a  6-meter  range* 
$49»95  from  Ameco  Equipment  Corporation, 
U.  S,  Highway  1,  North,  P.O.  Box  6527, 
Raleigh,  North  Carolina  27608. 

Gonset  Two-Meter  Linear 


A  new  linear  amplifier  with  a  built-in 
solid-state  power  supply  for  mobile  use 
with  a  GSB-2  SSB  Communicator  or  similar 
exciter  lias  been  announced  by  Gonset,  Rug- 
ged ized  for  mobile  use,  it  is  completely  self- 
contained,  and  derives  all  operating  voltages 
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from  the  12  Vdc  primary  electrical  system 
of  the  vehicle. 

The  Gonset  "Comtron"  molMle  linear  cov- 
ers the  entire  two-meter  band  including 
MARS  imd  CAP  frequencies  and  may  be 
operated  in  any-  mode,  AM,  CW^  FM  or  SSB. 
A  blower  provides  ample  cooling  for  the 
heat  sink  in  the  solid-state  supply  and  the 
cooling  required  by  the  4X150 A  used  in  the 
amplifier.  Tlie  high-voltage  supply  provides 
1000  volts  from  a  de  to  dc  converter  and 
the  bias  supply  is  self  adjusting. 

The  "Comtron''  may  be  driven  to  180  watts 
PEP  by  an  exciter  in  the  5  to  30  watt  range. 
It  is  compatible  in  appearance  to  the  C onset 
fixed-station  linears,  but  is  stvled  to  the  re- 
quirements  of  mobile  operation.  §299.00 
amatetir  net.  For  further  details,  write  to 
Don  Wai'd,  Sales  Manager,  Gonset,  Inc., 
1515  S-  Mandiester  Avenue,  Anaheim,  Cali- 
fornia 92803. 

Skylone  Quod  Antennas 

Sky  lane  Products,  manufacturers  of  mul- 
tiple element  quads,  is  intioducing  quad  kits 
at  greatly  reduLid  prices.  Two.  three  and 
four  element  quads  may  now  be  purchased 
in  kit  form,  with  eitlier  bamboo  or  fiberglass 
spreaders*  These  new  kits  are  economically 
priced,  yet  easy  to  assemble.  For  more  in- 
formation, write  to  Skylane  Products,  406 
Bon  Air  Drive,  Temple  Terrance,  Florida 
33617. 

High-Frequency  RF  Amplifier 

A  significant  improvement  in  the  design 
and  performance  of  broadband,  liigh  dy- 
namic range  rf  amplifiers  has  been  an- 
nounced by  Comdel.  The  power  gain  of  their 
new  unit  is  9  dB  from  0.5  to  50  MHz 
and  wlien  installed  in  a  50  ohm  system,  the 
noise  figure  is  less  than  3  dB,  The  t>^ical 
dynamic  range  of  more  than  140  dB  in- 
sures freedom  from  cross  moduhition  and 
makes  gain  control  lumecessary.  Typical  ap- 
plications for  these  new  amplifiers  include 
low  power  linear  amplifiers  (0,2  watts  peak 
output),  antenna  amplifiers,  broadband 
rauUicouplers,  and  broadband  instrument 
amplifiers.  Input  power  requirements  are 
18  to  22  Vdc  at  40  mA-a  110  Vac  self- 
conlitirjed  power  supply  is  available  with 
the  amplifiers.  For  more  infoiTnation  on  the 
HDH  10  series  amplilicrs,  write  to  Comdel 
Inc,  Bevei^lv  Aiiport,  Beverlv,  Massachusetts 
01915. 


MAKE  MONEY 
BY  PHONEM 

YES!  You  can  make  B I G 
MONEY  by  colliog  us  collect 
— today! — H  you  have  any  ol 
the  foitowinq  equipment.  W© 
urgently  ne#d  and  musi  buy: 
TED  Radio  Transmitters,  RT-67  and  RT*6e/SRC 
Transceivers.  PP-I09/GR  Power  Suppfy,  R-l  10/ 
GRC  Recvr..  C-433  and  C-434/&RC  Controls. 
AN/URR-13  and  -35  Radio  Recvrs..  AN/ARC- 
27*  -34,  -52  Transceivers,  PLUS  any  hi  quality 
milltdry  or  commercial  TEST  EQUIPMENT.  We 
pay  the  most — fastest! — ^with  a  smile!  CALL 
TODAY! 

COLUMBIA  ELECTRONICS.  Dept.  T 

4365  West  Pito  Blvdii  Us  AngeleSp  Calif.  90019 

Phone!   (213)  938-3731 


ANTENNA  SPECIALS 

Hy-gain                     was 

Special 

5BDT                        39.95 

24.50 

4BDT                        29.95 

17.50 

3BDT                         9.95 

12.50 

2TD  traps                 J  4.95 

9-00 

TH-2  Beam              74.50 

50.00 

H  C  J  ELECTRONICS 

e.  &904   Sprague 

'  Ave. 

Spokane,  Wash. 

99206 

NOVICE  CRYSTALS  S1.25  EACH 

FT'243    HOLDERS.    FUNDAMENTAL   FREQUENCIES. 

SO  meters — 3705-3745  kc, 
40  meters — 7155-7195  kc* 
15    meters — 7033-7083    kc. 

Adif  postage  mr  crystril :  5c  first  class,  lOc  ajrirmil.  Spccrfy 
frenueiicy  closireit  ^nd  nearest  avnMnlile  will  lie  sent.  Other 
frequent ies  in  stock.  Free  list.  Dealer  and  tlub  intiuiries 
invlteil,    Siitisfaetion    guaranteed. 

NAT  STINNETTE,   Box  Q,  UmatiHa,   Fla.  32784 


MOBILE/FIX(D  SQUALO 

Squoto     is    a     fftll     hqif    wave,     hor't- 
zontcifly     polarized,    omni-directiona! 

A^Q*2      2   meter,    10"    square    $  9.95 
ASQ-22   2   mefer    stocked  16.95 

ASO-6     6   meter,   30"    square      13.95 


#j 


HAM  ST  IK 


## 


MODEl    #HS-1 


6-10-  15  -20    Meter 
Adiusfoble    Dipote 
wilh   Umversal    Mount 
fdecal   For  Smeill   Lots, 
Aportment5*  Vacotfoning 

$23.50  Net 


SEE   YOUR   OtSTRIBUTOR   OR   WRfTE    FOR   FREE   CATALOG 
DEPT     A-2 


Cu  s  h  . \X 
^  0>tWft 


62  I    HAY  WARD    STREET 
MANCHESTER,    N.  H.     03103 
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TUNAVERTER 

POLICE-FIRE-AiRCRAFT  CALLS 

—  TUNABILfTY—USABIUTY  — QUALITY  — 

TUNABLE,    CALI- 


IF 


ig^TUltAYlimil 


T«* 


B  R  A  T  E  D  solid  itate 
converters  to  change 
your  auto  and  home 
radios  Into  excellnnl, 
sensltrvej  selective,  calt- 
bfated  Amateur  and 
VHF    receivers! 


I  r 


your   Hffie    converters 


are    crbsoftifefv   fremendouBl 
I   wQuld   recommend   them   tQ    on /one. 

Pawl  English,    Canada 

«  6-r    reduction    tuning!  •   Plug    inti»    auto    radi<^! 

•  HF-2  tang  lunirii!  «   American     Madel 

•  VHF— 3   gang   tuning!  *  9   vqII    Utry   t)«»veretl! 

•  FftEE    24*    corrnv    eoasc!  ■  Siio    2V4Jt3«/2x4Va* 

•    2    WEEK    MONEY    BACK    GUARANTEE! 
IVI oriels  for  AM    &    FM 

COVERS  OUTPUT 

2,3*3.0  me  550  ke 

9.3* to  me  5S0  kc 

26,9-30  mc  1500  kc 

50-&4  mc  ISOOke 

144-150  me  1500  ke 

30-38  me  IfiOO  ke 

37'§0  me  1500  kc 

l^-l&l  me  1500  kc 

lis- 1 20  me  1500  kc 

Radiiitit^n    Iooei    for    use   with    home    radios 

Fast  AIR   IVIAIL  add  $.85  aa. 


eANO 

MODEL 

Mnrina 

Marina 

sw  &  wwv 

SWL 

CB    ^    10 

M 

273 

6  meters 

504 

2  m«ttri 

1450 

PoJIee 

1      r  308 

fire.    & 

>     i    375 

Marine 

f      11584 

Aircraft 

F826 

PRICE 

$10.(J5  ptid 
$I9.9&  ppd 
$29.05  ppd 
$29.95  ppd 
$29,95  ppd 

$29,95  ppd 
$29.95  ppd 
$29.95  ppd 

$2^.95  ppd 

$l.2&  ppd 


Order  from:   HERBERT   SALCH   &  CO. 

Motkefing  Divmon  of  Tompkins  Radio  ProducH 

Woodsboro   78,   Texos  78 3 1^ 

OR   SEE  YOUR   DEALER. 
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5  BAND-4S0  WATT  SSB  TRANSCEIVER 
FOR  MOBILE- PORTABLE -HOME  STATION 


*    4-    *    t      W    * 


ACCESSORtES: 

Full  Coverage  External  VfO.  Model  410  , 

Miniature  Phone  Band  VFO.  Model  406B 

Cfjstat  Controlled  Mars  Oscillator.  Mode!  405X 
Dual  VFO  Adaptor  Model  2? 

12  Volt  DC  Sypply,  far  mobile  operation. 
Model  14-117  ...........,.♦.*..*., 

Matchmg  AC  Supply.  Model  IITXC  ..... 

Plug-in  VOX  Unit.  Model  VX-1  ....,•..<.. $  35 


* » *  -* 


.$75 
.$  45 
.5  25 

$130 

.$  95 

« 


COTT  RADIO  SUPPLY,  Inc. 


266  ALAMITOS  AVENUE 
LONG  BEACH.  CAIIF.  90802 


High-Frequency  RF  Amplifier 


1 


A  significant  improvement  in  the  design 
and  perfonBance  of  broadband,  high  dy- 
namic range  rf  amplifiers  has  been  an- 
nounced by  ComdeL  The  power  gain  of  their 
new  unit  is  9  dB  from  0.5  to  50  MHii 
and  when  installed  in  a  50  ohm  system,  the 
noise  figure  is  less  than  3  dB.  The  typical 
dynamic  range  of  more  than  140  dB  in- 
sures freedom  from  cross  modulation  and 
makes  gain  control  unnecessary.  T\pically  ap- 
ph*eations  for  these  new  amplifiers  include 
low  power  linear  amplifiers  (0.2  watts  peak 
outpnt),  antenna  amplifiers^  broadband 
multicouplers,  and  broadband  instrument 
amplifiers.  Input  power  requirements  are 
18  to  22  Vdc  at  40  mA-a  110  Vac  self- 
contained  power  supply  is  available  with 
the  amplifiers.  For  more  information  on  the 
HDR  10  series  amplifiers^  write  to  Comdel 
Inc.,  Beverly  Airport,  Beverly,  Massachusetts 
01915. 

Automatic  Voltage   Regulator 


Tlie  Perma-Power  company  has  just  an- 
nounced a  line-voltage  regulator  for  elec- 
tronic equipment  up  to  400  watts.  Although 
designed  primarily  for  color  television  sets  in 
areas  where  line  voltage  regulation  is  poor, 
there  are  many  applications  in  the  amateur 
station. 

The  regulator  automaticany  boosts  line 
voltage  10  volts  when  the  line  drops  below 


no  volts.  When  voltage  is  normal,  the  unit 
cuts  out.  It  also  shuts  oflF  when  the  equip- 
ment it  is  powering  is  shut  off.  Complete  in- 
formation is  available  from  the  Perma-Po\\  er 
Company,  5740  North  Tripp  Avenue,  Chi- 
cago, Illinois  60646. 

CB  Matcher 


Although  de.signed  primarily  for  CB  op- 
eration, the  new  Gold  Line  CB  Matcher 
should  be  useful  for  low-power  operation  on 
the  ten-meter  band.  The  CB  matcher  is  an 
antenna  matching  network  which  can  pro- 
side  an  S\\'R  of  1.1:1  on  the  hansmission 
line  at  all  times.  It  is  inserted  between  the 
transmitter  and  antenna  and  can  be  cali- 
brated with  an  SVVR  bridge.  For  further  in- 
formation, write  to  Gold  Line  Connector, 
Inc.,  Muller  Avenue,  Norwalk,  Conn.  06S52. 

IC  Audio  Power  Amplifier 

A  high  perfoi-mance  integrated  circuit 
audio  power  ampliiiei  is  now  available  from 
Motorola.  The  MC1554G  offers  an  audio  out- 
put of  one  watt  with  total  harmonic  distor- 
tion of  less  than  0.4%  from  20  to  20,000  Hz. 
The  1-watt  output  may  be  delivered  to  either 
direct  coupled  or  capacitively  coupled  loads. 

The  input  impedance  of  the  MC1554G  is 
10k  ohms  and  the  output  impedance  is  a 
low  0.2  ohms.  Tliis  low  output  impedance 
is  optimized  for  driving  a  16-ohm  load- 
commonly  encountered  in  audio  and  servo 
applications.  The  voltage  gain  of  the  unit  is 
adjustable  by  means  of  external  connections 
to  three  gain-adjust  pins.  Through  these  ex- 
ternal connections,  nominal  voltage  gains  of 
9,  18  or  36  may  be  selected.  For  zero  signal 
input,  the  current  drain  is  only  11  mA  with 
a  16  V  power  supply.  Price  is  $15.00  each  in 
quantities  of  100.  For  more  infonnation,  write 
to  Technical  Information  Center,  Motorola 
Semiconductor  Products,  Inc.,  Box  955, 
Phoenix,  Arizona  85001, 
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PORTABLE  ANTENNA 

with  Non-Shatterable  Base 


20-1 5*1 0-6-2-  Meters 

Very  Low  SWR 
Folds  to  19  inches 
Weighs  only  2  pounds 

Complete  for  5 
Frequencies 

$24.50 

ask  your  local  cfeater 
or 


Patented 


DPZ  CORPORATION 

p.  0.  BOX  1615 
JUPITER,  FLORIDA  33458 


0«^ 


OFFERS 


A   COMPLETE   "LINE-UP"   OF   ACCESSORIES 
FOR  YOUR  HAM-SHACK 


«?!afe 


cvif^i 


it^^ 


^^^. 


F/r/7 


AS7>\T1C 


3^^es  M^cRO-^^^TCH 


00>N-*^^ 


CHECK  WITH  US  FOR  YOUR  REQUIREMENTS! 

W«    mamtain    fhe    lorgeit    *tock    of    uied    equipment 

in    fh»    NorlheotI  —  Engmeering     DtpoHmtnt  —  Tim« 
Payment    Pfort   avoiloble, 

WRITE    FOR    LATEST    COMPIETE    LIST 
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CORD  SHORTENER 


Luxury  mrh  Bconomj 

in  fashmmb!^  Mumry  Hilf, 

New  York  Chy 

No  New  Yofk  Gty  partuf^g  pfoblems  — 

jusc  dnve  up  colour  door  and  Icc  us  take 

care  of  ycmr  cir. 

The  ROGER  WHLTAMS  HOTEL  is 
50  ccsnvetiicntlj*  Iocs.ted  to  most  of  the  city's  exciting  artfaCTiotis; 
mcbding  Times  Square,  Hatjto  City,  lincoin  Center,  Umpire 
Smte  Buiidmg»  cm.    'I"hc  ROGllR  WILLIAMS  HOTEL  offen 
%  home-like  acmo^phere  in  beaurifut  nxims  with  modem 
tele^'bioci,  Atr  conditfonm;^,  and  a  goc>d  Eestauiant  aod 
Coffee  Shop     Write  for  folder  DB2 


F'none:  (SIS).  :Mue^oeoo 


HW^YOMI] 


SP>ICE  >IGE  fCEYfR 


# 


Only 
$67.50 


•  Planar  epitaxial  mfegrafeif  cfrec/ffs  for  reli-* 
obility.  Nd  fubes — No  separate  transistors, 

•  Precision  feother-touch  key  buUf-tn, 

•  Fully  digital — Dot-dash  ratio  always  per- 
fect. 

•  No   pofarity   problems — Floating   contacts 
switch  =300-V  @  TOO  ma. 

•  Rygged  solid  construction — will  not  wolfe. 

•  Send  QSl  or  postcard  for  free  brochure* 


BOX  455,  ESCONDIDO,  GAL.  92025 


Well  OM,  you  say  that  you  really  have 
>'t)ur  shack  cleaned  up  ,  .  *  after  all  these 
years!  Yes,  I  suppose  it  does  look  pretty 
good  from  tlie  operating  position,  but  how 
neat  are  things  behind  the  scene?  I  meaRj 
when  the  time  arrives  for  some  changes  or 
rcpiiirs,  does  the  wiring  behind  your  rig 
appear  to  be  the  remains  of  an  explosion 
at  the  spaghetti  factory?  Well,  with  the  help 
of  a  new  item  on  the  market,  vou  will  now 
be  able  to  at  least  get  a  head  start  at 
straiglttenjng  out  that  tangle  of  wires. 

The  General  Electric  Company  now  pro- 
duces a  handy  and  inexpensive  item,  avail- 
able at  most  hardware  and  department  stores, 
which  provides  a  neat  method  of  shortening 
those  excess  ac  power  cords  dangling  from 
your  eciuipment*  The  excess  c}ord  is  simply 
wound  around  the  plastic  cord  sliortener  and 
secured  at  each  end  in  slots.  Priced  at  7  to 
10  cents,  the  GE  *'Coilzit"  goes  a  long  way 
toward  improving  the  appearance  of  liie 
shack.  Ask  for  GE  catalog  number  GE- 
2550-0. 

Kent  A.  Mitchell,  W3WTO 


Semitron  Zener  Diodes 

The  Semitronics  Corporation  has  just  an- 
nounced a  new  series  of  low^-cost,  hea\^^-dutv 
zener  diodes.  Tliese  zeners  are  noted  for 
their  maximum  sui'ge  capacity  and  stal>ility. 
Rated  at  one  watt,  these  Semitron  zeners  are 
encapsulated  in  an  alk)xl  resiu  case  and 
feature  an  inner  epo?q.^  seal,  lor^g  leakage 
paths  and  low  dynamic  impedance.  Zener 
voltages  available  are  from  2.4  to  16.0  volts, 
±10%,  Price  is  99 (^,  with  lower  prices  for 
quantity  puicluises.  For  a  copy  of  the  SZ 
Zener  Diode  Data  Sheet,  v\  rite  to  Semitronics 
Corporaticm,  265  Canal  Street,  New  York, 
New  York  10013, 
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Remote  Isolafion  Relay 

AIco  Electronic  Products  has  just  an- 
nounced a  new  relay  which  should  be  very 
useful  ill  many  remote  control  and  similar 
applications.  This  unit  combines  an  isolated 
step-down  transformer  and  a  sensitive  low- 
voltage  relay  into  a  single,  trouble-free  de- 
sign. Although  110  Vac  is  required,  the 
relay  is  activated  by  shorting  the  safe,  iso- 
lated low-voltage  circuit  which  can  be  run 
tlirough  ordinary  surface  wiring.  Operates 
from  95  to  123  Vac  witli  low  current  drain. 
Two  basic  models  are  available:  the  model 
FR-101,  SPST,  $3.85  and  the  model  FR-102, 
SPDT,  §3,95.  For  more  information,  %vrite 
to  Alco  Electronic  Products^  Inc*,  Lawrence^ 
Massachusetts* 


Semitron  Experimental  Chassis  Kit 


1 


•  • 


#  m  mm  m 


^ 


For  the  home  experimenter  who  does  a  lot 
of  breadboarding,  the  new  Semitron  Experi- 
menters' Perf- Board  Kit  looks  ideal.  It  con- 
sists of  a  sturdy  Vs"  tempered  board  witli 
holes  oil  W  centers  to  prevent  component 
crowding.  Solid  brass  eyelets  are  supplied 
for  easy  soldei'ing  and  insertion  of  a  nimiber 
of  comi}onents  leads  through  a  single  eyelet. 
If  solderless  connections  and  maximum  con- 
struction speed  is  desired,  the  spring  con- 
nectors supplied  with  the  kit  can  be  used  for 
making  rapid  and  mechanically  secure  con- 
nections. 

The  extremely  low  price  of  89*^  for  the  kit 
makes  it  available  to  all- even  beginners. 
For  Further  information,  contact  Larrv^  Riv- 
man.  Sales  Manager,  Semitronics  Corpora- 
tion, 265  Canal  Street,  New  York,  New 
York  10013, 


NEW!    IMPROVED! 


FREQUENCY   CONVERTERS 


ANGU  AR 

HF   CONVERTER 


VANeUAf^O  ELECTRONIC  LABS      HClUS,  N  - 


Priced  from  only  $14.95  tMss.ss 

OVER  5000  FREQUENCY  COMBiNATIOHS  FROM 
.45  MC  TO  4T5  MC  AVAILABLE  FROM  STOCK. 


MANY  NEW  MODELS  TO  CHOOSE 
FROM  OFFERING  A  TOTAL  OF  THE 
FOLLOWING:  Crysfal  control,  vari- 
able iuntng,  UHF  epitaxial  transistors, 
FET  transistors,  noise  figures  as  low  as 
2.0  db,  full  wave  varactor  diode  tran- 
sistor protection,  sensitivity  better  than 
2/10  microvolt,  fully  shielded  oscil- 
lators and  band-pass  filters  to  elimi- 
nate spurious  frequencies,  zener  diode 
voltage  regulation,  6  to  12  volts  posi- 
tive or  negative  ground,  slug  tuned 
coils,  double  tuned  R,F.  stages,  tuned 
mixer  stages,  wide  band  LF*  amplifiers. 
All  this  plus  the  highest  quality  com- 
ponents carefully  assembled,  tested, 
and  guaranteed. 


We  have  exactfy  what  you  want  at  a 
lower  price  and  better  quality  than  you 
can  obtain  elsewhere.  See  our  new 
multiple  oscillator  converters  for  moni- 
toring two  or  more  frequencies  simuU 
taneously! 

24-hour  special  delivery  service  avail- 
able on  many  models. 

Send  tor  yiur  free  1967  eonverler  catal0C. 

VANGUARD  LABS 

Dept.  H 
196-23  Jamarca  Ave.  Hollis,  N.  Y.  11429 
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relax! 

get  COMDEL'S  NEW 
In  Line"  WATTMETER 


$95,00   postpaid  U.S.A. 

^  Measures   absolute    power  wifh    Idb  accuracy   in 
50*    S2    systems. 

►  Operates    at    all    frequencies    between    1.5    and 
60  MHx, 

^  Calibrated  0.2  to    1 500  watts  in  three  ranges. 

►  Doubles    as    VSWR    meter    without    the    use    of 
charts. 

►  Features    antenna    tune    function    for    maximizing 
output  from  fixed   load  fransmiffers* 

^  Has  negligible  insertion  loss,  fess  than  0.02  db. 

\  Is  simple  to  use,  two  switches  select  power  range 
and   funcHon. 

*Other  impedances  available  on  special  order. 


COMDEL 


Beverly  airport 
bevsriy,  mass. 


Letters 


J 


INTOLERANCE 

Dear  73  : 

-  Would  it  be  wrung  to  say  that  some  of  the  com- 
plaints In  amateur  radio  represent  intolerance^a  mild 
form  of  the  same  disease  in  reHgion^  race  and  politics? 
This  shows  op  in  diacuesicJiis  of  GMT,  Herts,  license 
classes,,   operatinflf   modes»  activities   .    , 

What  amateur  has  earned  the  authority  to  tell  all 
otKera  they  mu«t  use  GMT  in  lo^r-keeping  if  they  want 
to  be  i^ood  opera toi-s?  DX'ers  are  able  to  think  in 
terms  of  DX,  bui  casual  operators  cannot  and  need 
not*  But,  it  is  incumbent  on  the  casual  man  to  trans- 
pose to  GMT   in  any   and  all  DX   QSL   matters. 

Those  In  favor  of  Hertz  and  those  in  favor  of 
cycles/second  are  antagonists.  But  really,  practically. 
If  one  talks  in  Hertsi  and  the  other  in  cycles,  they 
will   understand   each   other. 

How  about  the  AM-SSB  feud?  Mechanically^  these 
modes  are  somewhat  antagonist.  But  the  AM*er  is 
intolerant  when  he  puts  carrier  deliberately  on  a 
SSB  QSO,  And,  the  SSB'er  is  Intolerant  when  he  refers 
diaparaHrinRly    to    Ancient    Modulation. 

Dick   Ellera    KSILK 
Warren,  Ohio 


SSB  V5  AM 

Dear  73: 

1  didn't  think  m'.eh  of  your  editorial  this  month^ — 
kind  of  BtinkB  I  I  believe  it  is  a  hani*s  privilege  to 
choose  which  mode  of  operation  he  desires^  whether 
it  is  CW.  SSB  or  Advanced  Modulation.  When  are 
you  SSB'era  iroinpr  to  give  up  trying  to  cram  that 
■*squawkin  stuff"  fl<jwn  everyone  else*s  throats — don't 
you    think    it   is    their   own    decision? 

J.  C.  Evana  W0GSW 
Pittshurg'p    Kansas 


Dear  73: 

Agree  with  you  on  SSB  only  for  the  phone  bands* 
AM  is  dead.   Let's  bury  it. 

D,    G.  Thibault    W0NL1I 
Chesterfield,    Mi&aouri 

Dear  T3 : 

Isn't  it  time  u  wr  eliminated  ?  DSB  would  defeat 
ur  narrow  bandwidth.  I  prefer  AM  for  audio  quality* 
SSB  has  no  base  power.  It  sounds  rotten  and  Fve 
listened  on  a  lot  of  new  rcvrs  too*  Splatter  is  terrible. 
SSB  commercial  fad^l  don*t  want  a  xcvr„  Even  if 
you  can  make  1  kc  precision  gear— but  u  will  never 
hve  perfect  operatoi*s ! !  It  isn't  the  j^ear  so  mueh  as 
these  sloppy  un respectful  operators  on  the  air,  par^ 
tieulftrly  SSBers.  What  about  static  on  SSB^ha  ha. 
Wip^  out   SSB.   SSB— Scientific  Step  Backward. 

John    Fickeisen     WB21QE 
Moravia^     New     York 


Dear  73: 

Fine  busings  on  your  June  editorial  ,  «  * 

Ralph    Campbell    W4KAE 
Lexing^ton,     Kentucky 

Pear  73 : 

Sideband   is  on   the  way   oUt  just  a   matter  of  a   few 
more  yeara  like  the  FM   fad  in  the  1950's. 

R,    Homriirhausen    W0UBT 
Paloa,   Kansas 


I 


Ferrite   Beads 

Dear  73: 

In  connect  ion  with  the  Ferrite  Bead  article  (73, 
April,    1967),   1  eeem  to  have  made  an   oversight* 

Although  the  photo  shows  the  bead  on  a  dime, 
it  IB  not  necessary  that  a  dime  be  mcor op  rated  into 
the  circuit.  In  the  event  that  a  dime  la  used  as  a 
pallet  for  the  bead,  it  is  not  necessary  that  the  dime 
be  ground e{l. 

The  bead  people  say  that  they  used  the  dime  to 
show  the  relative  size  of  the  component,  but  1  sus- 
pect that  they  did  this  to  confound  any  oriental 
imitators. 

Joe   WiUiamEt   W6SFM 
North     Hollywood.     Calif. 

Happiness 

Dear  73; 

Happiness  is  receiving-  the  June  issue  of  73  Magrazine 
on  May  ^1-   Your  new  circulation  manaj^er  Is  OKI 

R.     F.    Herhijj    W6MCS 
Arroyo     Grande^     Calif. 

Dear  73: 

-  .  .  You  really  suiT>ass  QST  and  CQ.  Keep  up  those 

^reat  articles. 

Bob   WN3FNT 

Phone   Patching 

Di^ar  73: 

The  article  on  phone  patches  by  K8BLL  was  very 
Kood  and  covered  the  aspects  of  patching  weU.  There 
is    one   point,    however,    be   has    overlooked. 

As  an  ex-Ohio-Bell  ntian,  I  have  delved  Into  com- 
pany tariff  regulations.  There  is  a  tariff  for  all  tele- 
phone companies  allowinjf  for  customer  owned  and 
maintained  equipment.  This  allows  lar^e  concerns  to 
attach  their  own  radio  equipment  to  telephone  com- 
pany lines.  The  tariff  requires  that  the  equipment  be 
maintained,  and  to  be  removed  in  case  of  difficulty 
with  the  lines  until  the  trouble  is  located.  There  ia 
no  rate  for  this  tariff.  The  tariff  books  are  available 
at  the  telephone  company  office  and  can  be  examined 
upon  demand. 

If  large  companies  can  attach  their  radio  equip- 
ment to  telephone  company  lines,  there  should  be  no 
1.  fn  an  amateur  can  not.  Also,  to  keep  cr<^s-ta!k 
down,  do  not  let  voice  peak.H  frona  the  receiver  hit 
the  telephone  line  at  more  than  -j-S  dBm» 

Jan    Underdown    KSLUR 
Kapoleonp    Ohio 

Youth  in   Ham   Radio 

Dear  73: 

I  have  just  finished  reading  yottr  editorial  in  the 
May  73  Magazine  and  would  like  to  inform  you  that 
some  of  us  are  doing  something  to  interest  youth  in 
amateur  radio.  Perhaps  1  can  pass  alons  a  suggestion 
which  may  well  help  other  groups  in  ^ettin^  an  organ- 
ization   started    for    this    purpose. 

The  exploring  program  of  the  Boy  Scouts  of  Amer- 
ica offers  a  perfect  opportunity  for  any  amateur  radio 
club  or  organized  group  of  interested  i^^T'^^^ns  to  spon- 
sor a  program  for  boys  specializinR  in  any  of  the 
hobby  interests* 

The  Toledo  Mobile  Radio  Association  Incorporated 
has  just  finished  organizing  an  Explorer  Post  for  boys 
of  high  school  age  in  the  Toledo  area.  The  specialty  of 
this  post  is,  of  course,  amateur  radio.  Starting  with 
eight  boys  two  months  ago,  the  number  attending 
meetings  Is  already  up  to  fifteen  and  expected  by  the 
end  of  the  first  year  are  between  thirty  and  fifty  boys 
in  the  program.  The  sponsoring  organisation  provides 
its  name,  leadei-ship,  and  a  meeting  place.  TMRA  has 
provided    twelve    adults    for    the    Explorer    Post    Com* 


ALL  BAND  TRAP  ANTENNA  ! 


// 


Reduces  Interferftnca  ind 
N&lsti  on  Ail  Makes  Short 
Wave  Receivers,  Hakei  WnrM 
WIds  Receptian  Strofigtf. 
DJearef  on  All   Bandi! 


For  ALL  Amatepr  Transmit- 
ters. Rated  at  1000  Wattt 
AH  2000  SSB  nUii  or 
Link  Direct  Feed,  ilsbt, 
Neat,    W cat bef proof. 

102  ft,  with  96  ft,  of  -a  ohm 
molded    resonant    tr«pi.     You 


Complete  «§  sbown  total  length 

balanced    twLniJne.     Hi^impact 

just    tun*    to    desired    band.    Excellent    for    ALL    world»wltIe 

fibort-wave   feceivir^    ana   amateur  uaasint Iters.    For  KOYICE 

AND    ALL  CLASS    AilATKritSl   Eliminates    5   aepirale    an- 

tenjias    with    excellent    iierrormance    prorcn.    (nronspjcuaus    for 

Fussy     NeighbcrhDodsj     BASY     INSTALLATION  t     Thousands 

75-40-20-15-10    meter    hands.    Complete    .,.*.$19,95 

40'3Oa5-l0  meter.  fj4  rt,  (best  for  swl's),  Corapletf  ..$ltS.f)5 
SEND  OMLY  $3.00  ii\mb,  ch.,  mo)  and  iiay  oostmati  balance 
COD  phis  postage  on  arrival  or  send  full  price  for  postpaid 
dt»Urery-    Freo  Information* 

MIDWAY  ANTENNA   *    Dcpt.  A8- 1    *    Kearney,   Webr.  68e47 


Inferested  in  VHF? 

Then  why  not  sand  for  a  free  iample  of  tho 
VHF'or  Magaxina.  Ifs  davofed  antirely  fo  sarioui 
VHF  and  UHF  hamming.  It  contains  arttclei  by 
wall-known  and  capable  VHF'ers,  All  who  want 
to  improve  their  knowledge  of  VHF  are  invited 
to   subscribe. 


The  VHF'er 

Parks  Laboroforfts 
419   SW   Firsf,   Sea ve Hon,    Orogon 


WE  BUY 


m     # 


TUBES    FOR  CASH 

UNITY  ELECTRONICS 

107  TrumbHll  St.,  EirZABETH,  K.J.  201  •  FL  1-4200 


QUAD  KITS       FOR  10-15-20  M 

FROM  ONLY 

riBCReLAfiS    OR    BAMBOO        y*^X   •X*-' 


■  Spreaders:  iJi"  Butt,  )i"  Tip  ■  1-  10"Xir 
Alumimirn    Center  Plate    ■   Cast  Aluminum  Spi- 
ders 24*'X24"  ■  1- Instruction  Manual  showing 
exact  diiTicnsions  and  curves  showing  results  to 
be  expected. 

SIMtl  L  FEED  LINE        VERY  LOW  SWR 

INPUT  Z  FROM  45-  55  OHMS 

2,  3  &  4  ELEMENT  KITS 


t06  Dfln  Air  Dr. 

Temple  Terrace,  51  *u  33617 
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mittee  and  made  arrangements  far  using  Start  High 
School  in  Tuledo  as  a  meeting  place  for  the  boys. 
Classes  in  code  and  theory  are  provided  by  the  post 
teaderB,  while  lectyre^  and  demonstrations  by  special* 
i&td  wfthin  the  club  are  put  on  a  volunteer  basis. 
Club  membera  are  also  opening  up  their  junk  boxes 
and  unused  rigs  for  the  boys  as  they  become  licensed. 
Plans  are  under  way  to  have  the  entire  post  participate 
with  the  club  on  field  day* 

Any  amateur  radio  club  or  org:anization  interested 
in  public  service  needs  only  to  contact  their  loea! 
Boy  Scout  Service  Center  to  get  fuD  Informatioo  on 
the  orEanization   and   operation   of  such    a   trait. 

Bill  Smith  KliLFI 
Explorer  Post  7J 
Toledo,  Ohio 

Br€Qk-in 

Dear  7S: 

The  influx  of  "Break  —  Break/'  ''lO-i/'  ''Charlie  — 
Charlie,"  ^Riyger/*  '  Over/'  *'Go-ahead"  boyB  is  mad- 
dening'. Nothing  is  more  obnoxious  to  me  than  to 
hear  ''Break  —  Break"'  when  I'm  ri^ht  in  the  middle 
of  a   Rood   conversation. 

Most  of  these  ''Break  —  Break"  boys,  so  I'm  told 
come  from  the  military,  but  I  bet  some  are  converted 
CB*ers,  and  still  others  fresh  from  fillibiisterlng  an- 
cient modulators,  Regrardiess  of  origin — b  not  good 
English  the  better  way?  Why  not  join  in  a  QSO. 
mther  than  ''Break"  it.  Say  'This  is  W5XXX  —  may 
f  join  you?"  or  maybe  even,  *'Hello  Bill/'  if  you 
know  someone  in  the  QSO. 

Anoihcr  thinR,  why  fillibuster  on  SSB  ?  Use  VOX 
for  realistic  type  conversations.  You  sound  better  and 
get  more  out  of  It.  Pusb-to-talk  is  quick  enough  too. 
If  a  question  is  asked,  you  can  answer  it  immediately. 
If  the  aiKnol  fadeB  momentarily,  you  can  repeat, 
What  could    be    mox^e    natux^al  ? 

Juat  listening  to  an  old  AM  tsrpe  fillibuster  is  borir.jc. 
They  sound  like  they  are  settling  down  for  the  night 
sometimes.  There  are  long  periods  of  silence  (key  still 
down),  heavy  breathing  or  chewing,  and  many  yawns 
and  repeats  of  what  was  said  ten  minutes  ago.  As  far 
as  I'm  concerned,  there  was  on]y  one  advantage  to 
fillfbuatering ;  it  gave  the  guy  on  the  other  end  a 
chance  to  read  the  news  paper- 
Well  of  course,  all  of  this  is  my  opinion.  Is  it  fact? 
You  be  the  judge.  Amateurs  are  an  independent  lot, 
and  everyone  has  his  own  ideas  of  what's  best  for 
him  and  the  fraternity*  And  of  course,  he  can  do 
what  he  pleases—within  bounds.  But,  Vm  asking  for 
help.  Let's  campaign  for  better  English.  Let's  have 
names- — not    haofHes* 

John  Gee  K5AMF 
Dallaa.  Texas   7522^ 

Help  Needed 

Dear  7S: 

Our  Red  Shield  Youth  Center  is  in  the  process  of 
organidSlng  a  radio  club»  and  we  have  already  secured 
our  ham  radio  license-  We  are  now  in  the  process  of 
securing  the  proper  equipment^  but  we  are  Still  in 
need  of  one  or  two  men  who  would  be  qualified  to 
head  up  this  cluh,  I  thought  that  perhaps  your  organ- 
ization would  be  able  to  put  me  in  touch  with  uome^ 
one  who  might  be  interested  in  being  the  leader  of 
our  club*  We  serve  children  from  ag^  six  to  eighteen 
who  come  from  a  financially  deprived  neighborhfKid, 
and  so  volunteer  help  is  necessary  for  us  to  carry 
out  many  of  our  activities ;  therefore,  we  need  a  man 
or  two  who  would  be  willing  to  donate  a  few  hours 
once  a  wc^k  or  so  as  a  leader  of  our  amateur  radio 
club* 

G~    F*    Alexander^    Director 
The    Salvation    Army 
Bed  Shield  Youth  Center 
711   N.    E,  Dekum   Street 
Portland,    Oregon 
Are    iher^    anu    Portland    hmm    who    can    aid   in    tki^ 
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MESHNA  SURPLUS  BARGAINS 


REFIEX  CAMERA  American  made,  tikes  IS  pics  127  filnt  ........$1.50 


GEIOER   COUNTER   complete   w/ meter.    5  50    volt 
transistor  supply,  less  probe  tube,  #4ia...,$4«00 


ANALOG  TFMER  w/sync  motor,  DC  motor,  8  hr.  input  to  lOK  output 
via  gaar  train.  Made  by  Veeiler  Root,  #VIl  „.**.„,„. «m.»....„,*$1*5D 


POLICE-FIRE  converters.  KTt  wlien  wired  makes 
your  car  radio  into  short  wave  receiver-  High 
band  100-200  mc  or  Jow  band  25-100  mc.  Cither 
kit    $5.00    or   both   kits   :..,,*. S9.00 


F£T  transistors  w/spec  sheets.  ''N"  channel  junc- 
tion FET ,.....$1.00  ea  6/$5.0O 


240  AMP  SrirCON  DIODES  100  PIV 


I     ^ElOIB     It^^fiVp-lff    **E»#'>f    AfeA-i-CAAB'B'fl-biJAI 


$5.00 


MtCROAMP  METER,  brand  Tim  100  mitroamps  G£.  #435  $1.50 


METER   w/thermocouple   &   sun   cell   demonstrates  electricity  from 


COMPUTER  PC  Salvage  Boards    6/$1.00 


IC  INTEGRATED  CIRCUITS  TO-85  flit  pick  with  special 

sheet .., ,....,.,.....,.$1,00  ea-  2  for  $L75 


Nl-CAD  bottvry  evil  T.^5  volt  4  omp  hotirs 


..$2,00 


POLAROID     FILTER,     demonstrate     polariring    theories    2    sheets 


5i5   incrh   , 


'pi¥»"f'f""*" 


■  fiiaappi    faBaaaf^Bp-Hi-irapi 


.$L00 


BATTER y  CHARGER  kjt.  3  amps  6  &  12  volt  output.  #207  (4.00 


FAIRCHILD  CAh^ERA  F*56,  20  inch  focal  length.  In  trunli  w/firm 
mtgs,  cables,  viewfinder.  alt.  Manual  or  electrrc.  Pachage  weighs 
150  lbs.,  cost  Go*'t  $2,500.00  each- ,..,.»....... ..$100.00 


POWER  SUPPLY  KIT  output  6-12-24 
volts  DC  6  amps  from  115  volt  house 
current.  Used  for  powering  surplus 
gear,  plating,  charging.  ... #340   12*00 


mn   CAMERA,   standard  Air  Force  Arf-6-  Takes  50  ft,   16  mm. 


MEMORY  FRAMES,  wirad  cor*  frames  from  com- 
puters, xint  cAnditten,  w/$pecs 

180  cere  $4.00  *  1,000  cere  $10.00 

4096  core  $13.50  *  8193  core  $15.00 


5ft  I  PER  SCOPE  M^3p  complete,  operatjonal,  less  battefy. 

See  In  dark  ..............^.....„ „....,»».... .„..»»,........$225,00 


LENS  Klf,   12  iastman  Kodak  colls  with  oxperimenfers 
shpef.  #222  .*. ,...,.„.,$1.00 


PUSH  BUTTON  tuner  assembly  from  Car  Radios  w/osc— 

RF— Ant  coils  .._.„ ..„.,.,,.* ., 2/$L00 


REED    SWITCHES,  trigsered  by   mognot   or  coil,  used   m 
burglar  olorms  .,„,.,*.„,.,. .,....., 4/$  1^00 


SNOOPERSCOPE  TUBE  see  in  dark,  late  model  6032  w/spec 

■S  n  "  c  t ■ .  ..44,...,M*^.»p-.>T.+#.'ji<ti'i4o.»+i.ii*4>ii*i'i-ii^,-i>iiiit»+,#tii.»^4»*»iki^ui%]u 


SUN   CELL,   moko   olecrHcliy   itom  tho   suHr  lumbo  slso 
vf/leods  &  sttoot  ..*„.,,..,....... , 75f 


FIRE  AURM  HEAT  SEKSOR,  any  setting  from  50  to  300  F.  Make 
your  own  alarm  sjrstem  for  fire  alert »««....„.75^  ea.     6/ $3. 00 


EXPERIMENTERS  RELAY  pachaget  4 
relays  with  instructions  using  as  RF 
noise  gen.t  telephone  ring*bljnk  indi- 
cator, AC  buzser. ...,.......#418    1.00 


The  a  hove  fisting  ^hows  only  a  few  of  the  hundreds  of  bar^airts 
available  in  our  84  page  catalog  crammed  with  fantastic  &  unu^uat 
electronic  &,  optical  equipment  purchased  fr&m  govt,  nnd  other 
sources.  Wc  tinve  a  most  unusual  &.  varied  stock  for  the  photd>bu0# 
R&D  lab,  amateur  ratfio.  etc. 

Ail  matefia!  shipped  FOB  Lynn,  Mmss.  (yOQ  pay  shipping^ 
MiniTuum  order  $5.00 


JOHN  MESHNA  JR. 

19  ALLERTON  ST.  LYNN.  MASS.  01904 


29  VOLT  50  AMP  DC  REGULATED 

Operate  on  115  volt  60  cycle  input-  with  output  of  2?  volts 
DC  50  amps  filtered  dnd  regulated.  Solid  state  components 
with  standard  19  Inch  rack  panel  mounting.  Excellent 
condition.    Shipping    wgt.    175    lbs,    $75,00 


29  VOLTS  DC   35  AMPS   REGULATED 
Same  type    power  supply   as  above   with    lesser   oufpuf   of 

J  9  OflipSi  ni  111!  ■■■■■■■n  II  I  I  I  I  I  11  I  I     II  I        n-'^-'-^' —       ■  ..— .  .  T  — -■■■■■— I*— .-■■^^^^— ^— yP  J  t  W 


UOO  VOLTS  OC   1:0  AMPS   REGULATED 

Solid  sfate  circuitry.  IIS  volt  tt  cydt  input,  rack  panel 
mounting,  filtered  with  0.5%  ripplei  Only  a  few  of  these 
on    haod-   Shfppmg   wgt.    175   lbs.   „«« — — ««^,,..^^. $75.00 


5  VOLT  FILAMENT  XFMR   12  KV   IKSULATED 

Unused  government  surplus*  120  voft  60  cycle  Input  with 
2  isolated  secondaries.  5J  vott  at  43  amps  and  SJ  volts 
at   IC5  amps.  Use  them   back  to  back  for  a  high   powered 

line    Isolating    transformer*    « ..,..*. $BiOO 

^X250  TUBE,    used,   OK ..- «..«.^.«. _.$5.00 

4X250    SOCKET   w/chimney    &   plate    ring    ...... — ^,00 


One  only  .  .  .  COLLINS  KINEPLEX  RCVRAMTR  TE-2Q2F-5 
&  TE-202£^I.  $200  takes  alU 

Don't  have  any  info  on  this  but  It's  racks  of  transistorized 
equipment  &  with  power  supplies*  If  you  know  what  it 
h   you    can    steal    it  for . — » ■ $200,00 


IBM  WIRED  MEMORY  FRAMES 

Removed    from    high    priced    computers.    Exlnt    condition. 


4,0€0  core 

8,000  core  . 

1^,384  core  . 


I  ii     .  I II  ir  I  I'liB  ■  ■  ■  ■■  !■  ■  ■  !■  ■  ■  ■■■  ■■■■!■!■■■■■■■■■  ■  II  ■     t  ■■  ■■!  ii  ml  I 


hw^M^lifcBBipBl  IIITTTTirTTT — °TrTTr  T"  PV^V^'-^b" 


fr  ■«+««««  ^*^- 


.$12.50 

.115.00 
.$35.00 


LIGHT  ACTIVATED  SCR  (LASCR) 

Function  of  an  SCR  triggered  by  fight  thru  the  glass 
window  top  of  the  TO-! a  unit*  Various  applications  in 
tape  readers,  character  recognition,  logic  circuitry,  relay 
replacement,  night  lighter  brain.  Offered  at  a  fraction  of 
list    price    .    .    .    only    small    quantity    available. 


$  .75 
LOO 
i.3S 
1.60 
2.00 


12.30 
2.70 
3.20 

4.00 


Under  25  V 


New  winter  cnlatog  hnt-afF-thd- press.  Wa  keep  no  maiUng 
lists.  Send  25&  for  thti  liest  ao  jiage  ealalofl  wa  have  ever 
printed.    More    bargains   than    ever    tjeforc. 


JOHN  MESHNA  JR. 

19   ALLERTON   ST.   UKN,    MASS.   01904 
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Technical  Aid  Group 


The  members  of  73*s  Technical  Aid  Group 
are  listed  below.  They  are  willing  to  help 
other  hams  with  their  technical  problems.  If 
you  have  a  question  about  ham  radio  which 
can  be  answered  adequately  through  the 
mail,  write  to  one  of  the  Volunteer  TAG 
members  whose  specialty  encompasses  your 
query.  Please  wiite  legibly  and  include  a 
self -ad  dressed  stamped  envelope  with  your 
request. 

If  you  feel  you  are  qualified  to  help  other 
hams  and  would  like  to  join  the  Technical 
Aid  Group,  write  for  complete  details.  To  do 
the  most  good  and  to  provide  the  best  cover- 
age, we  need  TAG  members  in  aU  parts  of 
the  country.  Right  now  all  US  call  areas  ex- 
cept Wl  are  represented  as  well  as  Europe 
and  South  America. 

Altliough  73  will  help  the  Technical  Aid 
Group  with  organizational  help  and  publicity, 
we  want  it  to  be  a  ham-to-ham  group  help- 
ing anyone  who  needs  help,  whether  they  are 
73  readers  or  not. 

Bob  Groh  WA2CKY,  BSEE,  123  Anthony 
Street,  Rochester,  New  York  14619.  Special- 
izes in  VHF/UHF  solid-state  power  ampli- 
fiers, but  will  be  glad  to  make  comments  on 
any  subject, 

Jim  Ashe  W2DXH,  R.D.  1,  Freeville,  New 
York,   Test  equipment,  general. 

G,  H.  Krauss  WA2GFP,  BSEE,  MSEE, 
70-15  175  Street,  Flushing,  New  York  11365. 
Will  answer  any  questions,  do  to  microwave, 
state-of-the-art  in  aU  areas  of  communications 
circuit  design^  analysis  and  use,  OflEers  help 
in  TV,  AM,  SSB,  novice  transmitter  and  re- 
ceivers, VHF  antennas  and  converters,  re- 
ceivers, semiconductors,  test  equipment,  digi- 
tal techniques  and  product  data* 

Don  Nelson  WB2EGZ,  EE,  9  Greenridge 
Road,  Ashland,  New  Jersey  08034.  VHF  an- 
tennas and  converters,  semiconductors,  selec- 
tion and  apphcation  of  vacuum  tubes, 

Stix  Borok  WB2PFY,  high  school  student, 
209-25  18  Avenue,  Bayside,  New  York  11360, 
Novice  help. 

Richard  Tashner  WB2TCC,  high  school 
student,  163-34  21  Road,  Whitestone,  New 
York  11357*  General. 

J.  J.  Marold  WB2TZK;  01  Division,  USS 
Mansfield  DD728,  FPO  San  Francisco,  Cali- 
fornia 96601.  General, 

Clyde  Washburn  K2SZC,  1170  Genesee 
Street,    Bxiilding    3,    Rochester,    New    York 


14611.  TV,  AM,  SSB,  receivers,  VHF  con- 
verters, semiconductors^  test,  general,  product 
data. 

Theodore  Cohen  W9VZL/3,  BS,  MS,  PhD, 
261  Congressional  Lane,  Apaitmeut  407, 
Rocfcville,  Maryland  20852.  Amateur  TV, 
both  conventional  and  slow-scan, 

James  Venable  K4YZE,  MS,  LLB,  LLM, 
119  Yancey  Drive,  Marietta,  Georgia.  AM, 
SSB,  novice  gear,  VHF,  semiconductors,  and 
test  equipment. 

J,  Bradley  K6HPR/4,  BSEE,  3011  Fair- 
mont Street,  Falls  Church,  Virginia  22042. 
General. 

Wayne  Malone  WSJRC/4,  BSEE,  3120 
Alice  Street,  West  Melbourne,  Florida  32901, 
General, 

Bruce  Creighton  WA5JVL,  8704  Belfast 
Street,  New  Orleans,  Louisiana  701 18*  Nov- 
ice help  and  general  questions. 

Ix)uis  Frenzel  W5TOM,  BAS,  4822 
Woodmont,  Houston,  Texas  77045.  Electronic 
keyers,  digital  electronics,  IC's,  commercial 
equipment  and  modifications,  novice  prob- 
lems, filters  and  selectivity,  audio. 

George  Daughters  WB6AIG,  BS,  MS,  1613 
Notre  Dame  Drive,  Mountain  View,  Cali- 
fornia, Semiconductors,  VHF  converters,  test 
equipment,  general, 

Tom  O'Hara  W60RG,  10253  East  Nadine, 
Temple  City,  Calif omia  91780,  ATV,  VHF 
converters,  semiconductors,  general  questions. 

Steve  Diamond  WB6U0V,  college  student. 
Post  Office  Box  1684,  Oakland,  CaUfomia 
94604.  Repeaters  and  problems  regarding 
legality  of  control  methods.  Also  TV,  novice 
transmitters  and  receivers,  VHF  antennas 
and  converters,  receivers,  semiconductors, 
and  product  data. 

Orris  Grefsheim  WA6UYD,  1427  West 
Park,  Lodi,  California  95240,  TV,  HF  an- 
tennas, SSB,  VHF  antexmas  and  converters, 
receivers,  semiconductors,  and  general  ques- 
tions, 

Hugh  Wells  WeWTU,  BA,  1411  ISth 
Street,  Manhattan  Beach,  California  90266. 
AM,  receivers,  mobile,  test  equipment,  sur- 
plus  repeaters. 

Howard  Krawetz  WABWUI,  BS,  654 
Bamsley  Way,  Sunnyvale,  California  94087, 
HF  antennas,  AM,  general. 

Howard  Pyle  W70E,  3434-74th  Avenue, 
S.E.,  Mercer  Island,  Woshmgton  98040-  Nov- 
ice help. 
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Hundreds  of  Bargains 


I 


Instant  Credit,  Instant  Shipment  On  Time  Payments  &  Cash  Orders 


Trigger    Electronics     - . .  or  your  mailbox 

is  as  near  as  your 

phone 


Trigger — for  the  most  complete  inventory 
of  amateur  and  CB  equipment.  Everything 
in  stock  for  your  convenience! 

Trigger  has  cut  the  red  tape  of  time'Consuming 
credit  delays.  Just  pick  up  the  phone  and  call 
us  (no  collect  calls,  please)  and  your  goodies 
will  be  on  their  way — usually  the  same  day! 


another  important 
TRIGGER  service: 

WE  BUY  USED  HAM 
GEAR  FOR  CA$H 

PROMPT  SERVICE... 
PROMPT  CASH! 


No  ccmi|iatiy  processes  foreign 
ord^ars  and  in(iiiirie&  with 
greater  dispatch  ihan  Trigger 


TRIGGER  Attn:  W9IV J 

7361  North  Avenue 
River  Forest,  Illinois 

RUSH   THE   FOLLOWING: 


n 


Amount 
Enclosed 


NAME, 


ADDRESS. 


GUY. 


STATE. 


.ZIP. 


ORDER  BLANK  TO:  trade  ur  present  gear,  order 

equipment  sell  ur  gear  for  cash. 


I 


STORE    HOURS     weekdays  11;00  A.M.— 8:00  P.M. 
(CENTRAL  TIME)  Saturdays    9:00  AM. — 3:00  P,M, 


WHY  IT  WILL  PAY  YOU  TO  DEAL  WITH  TRIGGER 

■  Amazing  Trades 

No  Down  Payment  Required 

Low  Budget  Terms 

Midwest  Bank  Credit  Cards  Accepted 

Fast.  Efficient  Service 

No  Waiting 

20  Minutes  From  Downtown  Chicago  Or 

O'Hare  Airport 

Near  Junction  Of  Routes  64  &  43 

Plenty  Free  Parking 

Open  Weekdays  Until  8:00  PM 

COME  IN,  BROWSE  AND  GET  ACQUAINTED,  AND 

SEE  THE  MOST  COMPLETE  INVENTORY  OF  HAM 

AND  CB  GEAR— ATTRACTIVELY  DISPLAYED. 

NEW  EQUIPMENT  ON  LOW  BUOGET  TERMS 


Ameco 

Hallicrafters 

Numechron 

Astatic 

Hammarlund 

Regency 

B&  W 

Hy-Gain 

SBE 

CDR 

Johnson 

Shu  re 

Cush-Craft 

Mark  Mobile 

Swan 

Dow  Key 

Millen 

Trimm 

Drake 

Mosley 

Vtbroplex 

Eico 

National 

Waters 

Finco 

New-tronics 

Weller 

and  many  other  major  brands 

LIKE-NEW  EQUIPMENT  ON  LOW  BUDGET  TERMS 

■   Ten-Day  Trial  ■   30-Day  Guarantee 

Tops  in  performance  and  appearance,  thoroughly  and  beau^ 
tifully  reconditioned,  and  clean  as  a  pin.  Alignment,  calibra- 
tion as  good  as  new,  and  frequently  better.  Listed  below  are 
but  a  few  of  the  hundreds  of  items  and  accessories  currently 
availabfe.  Write  for  complete  listing  and  prices. 


UKE- 


DRAKE  TR4 

DRAKE  T**X.* 
SWAN  55C. 
SiE  3h. 


#  *  #  4 


ia*'f«d#p« 


SB2LA  LINEAR- . , 
CLE&G  q6ER  « 1  * ■ ■ 
miERCEPTOR,  *  .. 
JOHNSOW  RAr^GER, 
KNIGHT  TlSflA., , 
AHECO  TK62.--, . 
S103.. .«, 


•f-f-****** 


NEW 

S519 
33t 
359 
299 
3V9 
139 

257 
39 

e? 

119 
7% 
T9 


#    ^     «.    4      «     »     - 


»    «    4     i#   4   4-  1 


BARGAIN   SPECIALS  FOR  AUGUST 

sxn  I  * 

SX115. 

nci09. 

MC133D 

NCX5*, 

KCL250 
SONSET 

LIMITEO      ntiAHTITV 


*  *  *  * 


*^  *••  *■¥■*■ 


*********** 


t'  •«   A-  V   ■  '■ 

S77A, 


SU7 

579 

?D9 

127 

7T 

79 

a? 

199 

239 
179 
319 
^99 
77 


GALAXY  3 ft  AC 
HniooA p 

H0170AC. ..p. 

SP60D4X,,,,. 
5BJijQ«  *•■••« 

Dxioae^ « « . . . 

SENECA  VHFl, 
HAlIf  £  HP2i». 
CENTRAL  mt)V 
PSH  LA**OOC.- 
HiClCOlt    7S2A, 

WE!V  ElCa      KITS 


*  «■ 


« * 


« 4 


.0?39 
13^ 
189 
279 
399 
199 
S7 
219 
177 
137 
379 
113 
2%9 


7S3*:  5S8  r^AWSCErVES    fU9*9S 
720-9&    WATT   CW   ^67 


ALL  TELEPHONES  (312)  771-8616     ^  small  depostt  will  hold  any  unit  on  lay-away. 


7361 


7 .  ^/echcmc^ 

NORTH   AVE.    •    RIVER   FOREST,   ILLINOIS   60305 
(WEST  SUBURBAN   CHICAGO) 


SUNDAY  TELEPHONE 

SERVICE 

11  A.M. -3  P.M. 


if  Price— S2  per  2S  words  for  non-comntercM  adi;  SS 
p«r  25  words  for  business  venturvs.  No  display  ods 
or  agency  discount  Include  yoiu'  check  wifh  order, 

it  Type  copy.  Phroso  and  punctyoto  exactly  as  you  wbk 
Jt  to  oppoor.  No  aJI^'capStel  ads. 

4r  Wo  will  b«  the  {odge  of  sttTtabllify  of  ods.  Ovr  re* 
iponslbfUty  for  errors  extends  only  to  printing  o  cor* 
rect  od  ia  a  later  Jsiue. 

♦  For  $T   extra  we  can  matntafi  a  repfy  box  for  yo9» 

it  We   caeeot   thBtk   Tnfo   each    adverHser,    lo    Coveat 

EnptOf*     m     *      m 


iS  CollinB  MP-1  mobile  supply,  Iotat  hours, 
two  spare  power  transistors,  §115.00;  351D-2  mo- 
bile mount,  cables,  530.00;  CUff-Dweller,  80-40, 
assembled p  unused,  100  ft  pwr  cable,  $85.00;  Heath 
OM-3  oscilloscope,  unused,  §22.00;  Johnson  Match- 
box, 250-23,  $28.00;  Vibroplex  Key,  Blue  Racer, 
$15.00.  Morton  Berger,  K2HKB,  57  Meeting  Lane, 
Hicksville,  N.  Y,,  11801,  phone  516-796-8198, 

WANTEII:  Copies  of  VHFER  magazine,  years 
1963  and  1964  for  personal  collection,  WIDTY,  BFD 
1,  Box  138,  Rindge,  N.H.  03461. 

"  — 

WANTED:  Sonar  and  magnetometer  equipment; 
also  technical  manuals  and  books  on  the  sub- 
jects. Please  forward  offers  to  Box  1492,  care  of 
73  Magazine.  Peterborough,  N,  H. 

F^ 1 

COLLEGE  COSTS:  SBE-34  Xcvr,  original  carton 
with  mike  and  cables,  $275.  Matching  SB-2LA 
linear,  ?150-  Both  for  $400.  Bob  Buckman,  K9AIY, 
1221  N.  Milwaukee  St„  Milwaukee,  Wis..  53202, 
Phone  414-273-5096. 


SIX  ASSORTED  ISSUES  of  ATV  Experimenter, 
circa,  '64- '65,  $1  from  73  Magazine,  Peterborough, 
N.H.  03458. 


I1Q-170-A,  S195,  Johnson  Pacemaker  SSB,  $160* 
HA6  and  HA2  trans verters  with  power  supply, 
S195.  All  good  condition.  Chuck  Keeton.  K80BW. 
4126  Cloverhill  Dr.,   Canton,   Ohio  44706 


DRAKE  IB  with  2BQ,  calibrator,  manuals,  ex- 
cellent condition,  5200.  Eico  753  with  751  AC  sup- 
ply, solid  state  VFO,  desk  n^icrophone,  manuals, 
new  condition,  $225.  Will  ship  prepaid  in  USA. 
William  K  Wallace,  K8HYY,  Route  6,  Box  110, 
Xenia,  Ohio,  453B5, 


WANT  to  borrow  manual  for  Hallicrafter  S-27 
receiver  so  I  can  make  photocopy.  Will  purchase 
manual  if  you  want  to  selL  WIDTY,  RFD  1,  Box 
138,  Rindge.  N.H.  03461. 


RTTY  GEAR  FOR  SALE.  List  issued  monthly,  88 
or  44  MHy  torolds,  five  for  $1.75  postpaid.  Elliott 

Buchanan    and    Associates,    Inc.,    1067    Mandana 
Blvd,   Oakland,   California   94610 


62SS  FEET  HIGH  for  6  &  2  DX  on  Mt.  Washing- 
ton, N,H.  Take  your  gear  up  on  the  Cog  BR  from 
Base  Station.  Food  and  facilities  available  at 
Summit   House,   also  bunks  for  overnight. 


WANTED:  Tubes,  transistors,  lab  instruments, 
test  equipment,  panel  meters,  military  and  com- 
mercial communication  equipment  and  parts. 
Bernard  Ckildstein,  Box  257  Canai  Sta.,  New 
York  NY  10013 


DtlMMY  LOAD  50  ohms,  flat  SO  thru  2  meters, 
coax  connector,  power  to  1  KW.  Kit  S7.95,  wired 
$11,95.   PP,  HAM   KITS,   Box  175,  Cranford,  N.   J. 


SCHEMATICS  FOR  either  the  ARC-508,  or  the 
ARR  15,  both  described  in  June  '65  issue  of  73, 
only  50c  each,  73  Magazine,  Peterborough,  N.H. 
03458. 


WANTED:  All  types  of  aircraft,  ground  radios 
and  tubes,  4CXl000As,  4CX5000s,  304TLs,  etc.  17L7, 
SIX.  618S.  618T.  R388,  R390A,  GRC  units.  All  51 
series.  All  Collins  ham  or  commercial  items.  Any 
tube  or  test  equipment  regardless.  For  fast,  fair 
action.  Ted  Dames  Co.,  W2KUW.  308  Hickory 
St.,  Arlington,  N.  J.  07032 


THE  FRIENDLY  FAVORITE.  Warren,  Ohio  A.R.A. 
Hamfest.  August  27,  Newton  Falls.  Follow  arrows 
from  Rt.  534  and  turnpike  exit  14.  Contests,  swap- 
shop,  XYL-YL  program* 


INTERNATIONAL     TEEN-AGE     NET     (ITAN)     is 

looking  for  new  members.  If  you  are  a  teenager 
we  want  you.  Inquiries  should  go  to  Net  Con- 
trol station  ITAN,  WA7FDP,  17728  22nd  St.  N.  E., 
Seattle,  Washington  98155 


RTTY  FOR  SALE  MdM4.  15,  19  sync  motors  with 
fan  $10.00;  255  polar  relays  $2,50;  Three-headed 
T.D-s,  $60.00.  B.  L.  Ferris,  P.O.  Box  672,  East  Flat 
Rock,  N.  C.  28726 


1963  BOUND  VOLUMES  OF  73.  $15  each  from  73, 
Peterborough,  N.H,  03458. 


TEKTRONIX  SCOPES  S12,  514D,  RCA  WO-91A, 
Fully  calibrated  with  probes/manuals.  Sell/swap 
for  51J-4,  R-390  or  equal  receiver,  SASE  lor 
specs,  pix,  prices.  Alter.  WB  'AL6NJH,  5502  Elm- 
bank,   Palos  Verdes,   California   90274, 


COLLINS  SM-2  desk  top  microphone  complete, 
one  month  old  absolutely  perfect  condition. 
Original  cost  $48.00,  First  check  for  ?25,00  takes 
it.  Dick  Burne,  K3KAW,  514  Waverly  Ave.  Clarks 
Summit,  Penna.   18411. 


WANT  TO  CORRESPOND  with  Hams  and  SWLs 
in  USA  and  other  parts  of  the  world.  Would 
also  Uke  to  receive  club  magazines  from  radio 
clubs.  K,  Harvant  Singh,  31,  (774),  Upper  Museum 
Rd„  Taiping.  Perak.  West  Malaysia,  Malaysia. 


NECKTieSp  red,  blue  or  green,  with  your  call 
emblem  or  design,  hand  painted.  Wear  to  con- 
ventions, hamfests  and  club  meetings.  $3.00  post- 
paid. A&B  Specialties,  1519  SE  Hamilton  St., 
Roseburg,  Oregon. 


CE-IOOV    serial    790,    Mint    condition,    little    used. 
Original  carton,  manual  and  pair  of  spare  6550's 
$400.00,      W3NKS.      312     West     Timonium      Road" 
Timonium,  MD  21093. 
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TEKTRONIX  511AD  scope,  10  MHz  bandwidth, 
good  shape  with  instruction  book.  $150.  Paul 
Franson,  WAICCH,  3S  Heritage  Rd.,  Acton,  Mass, 

01720. 


SOUTH  HILLS  BRASS  POUNDERS  &  MODULA- 
TORS 27th  annual  hamfest  will  be  held  August 
6th  at  St-  Clair  Beach,  5  miles  south  of  Pitts- 
burgh, Fenna,,  on  route  W.  For  further  inf or- 
ation write  W3WFR;  1500  Tretter  Drive,  Pitts- 
burgh, Pa. 


QUAD  CITY  AMATEUR  RADIO  CLUB^  of  Moline, 
Illinois,  and  the  Davenport  Amateur  Radio  Club, 
of  Davenport,  Iowa,  will  hold  a  hamfest  Sunday, 
August  20th,  at  Fairy  Land  Park,  route  61,  12 
miles  north  of  Davenport,  beginning  at  8  A.M. 
Trunk  sales,  prizes,  hidden  xmtr  hunt  (6  meter 
and  CB).  Advance  ticket  donations:  $1.40  or 
3/$4.  Contact  Wayne  Youngberg,  WASEDG,  2S08 
Stadium  Dr.,  Rock   Island,   Illinois, 


WANTED:  Instruction  manual  for  the  Halli- 
crafters  S-27  UHF  receiver  or  copy.  I  will  make 
copies  if  there  is  a  manual  available  for  loan, 
WIDTY,  RFD  1,  Box  13S,  Rindge,  N.H.  03461, 


SOUTHWESTERN/PACIFIC  DIVISIONS  ARRL 
COHVEI4TION  September  8-10.  Ambassador  Hotel, 
Los  Angeles,  Registration  $2  (with  banquet  $10) 
until  Aug,  15;  thereafter  $3  and  $12.  Checks  to 
"ARRL  Convention",  and  send  to  Box  3151,  Van 
Nuys,  Calif,  91405. 


SIX  METER  CLUB  OF  CHICAOO,  Tenth  annual 
picnic  and  mobile  meet,  Sunday,  August  6th.  at 
Picnic  Grove,  on  Route  45  one  mile  north  of 
Route  30,  Frankfort,  Illinois.  For  further  informa- 
tion  write  Alfred  Bagdon,  K9YJQ,  Chairman,  7804 
W,  66th  Place.  Bedford  Park  (Argo  P.O.),  Illinois 
60501. 


INTERNATIONAL     CHC/FHC     CONVENTIONS 

Third  annual  convention,  at  Stouffer's  Inn,  120 
W,  Broadway,  Louisville,  Ky*,  August  3,  4  and  5, 
1967,  For  further  information  write  Fred  Gleeson, 
WA4LMD,  Box  20114,  Louisville,  Ky.  40220. 

ALBERTA  CENTENNIAL  Amateur  Radio  Con- 
vention, Calgary,  Alberta,  Canada,  July  8-9,  1967. 
Write  to  VB6NQ,  Box  592,  Calgary,  Alberta,  for 
full  information. 


CONVERTERS.  World's  largest  selection  of  fre- 
quencies. Ham  TV  vidicon  cameras  and  parts  at 
low  factory-direct  prices.  See  them  now  in  our 
full  page  ad  in  this  issue.  Vanguard  Labs,  196-23 
Jamaica  Ave,,  HoUis,  N,Y-,  11423. 


IOWA  75  METER  PHONE  NET  will  hold  its  an- 
nual picnic  on  Sunday,  August  13th  at  McHose 
Park.  Boone,  Iowa.  Hams  and  their  families  are 
invitedi  please  taring  a  covered  dish  and  your 
own  table  service.  Soft  drinks  will  be  available. 
Prizes  and  guest  speaker.  For  more  information, 
write  to  Ray  Pollock  WA0FFN,  Mt,  Auburn,  Iowa. 


GET    IT    FROM    GOODHEART 


EVERYTHFNG     U NCON P  ITJO WALLY     GUARANTEED 

ALL.BAMD  SSB  RCVR  BARGAIN:  Hallicrafters  R-45/ 
AUTt-7p  550  kc  10  4H  iiic  contiiUioiiB.  Less  pvvr  sply  ..I49,5ff 
m   v.y   nwr  ftply:   $:^U.   f^BB  ruodKci:.  dctec^tor $20 

TJME    PAY    PLAN:  Any  mncham  totaUns  |160.00  or  more 


ilown    pa.viii&nt    only 


i      -fc      ■      ri      t      4 


- 1 0% 


UZ-I    Superhet    rtn-r   15-70    &    U)0-1500   kc    ..... 

R-23/ARC'5    CoiLHiiEincl    rcvr    ]S)0-5.'>0    kc    

A.RX.  12  #22  rojiiiiianil  rcvr  540-1600  kti  ,.. 
APR'4Y  AM/FM  Rtn  r  Jiiod.  to  115y  SQ/eo  ey,  ivi 

book,    tuners    38-100    nic    ..........«...,..,,. 

CV-253/ALR   Tuner  brand   new  38-100   mc 

AP  R.4  Y     with     CT-2a^     , .  •• , . ,  -. . .  *  .  .  . 

P.U.R.    for   tuners    1^75-2200    md   ^175-4000    mc. 
URR-13    RdVr   222.75-404   Oic  AM.    w/book    

Handbook    for    AN/tJRR    Rtrvr    * 

HANDBOOKS  for  AN/ARC-3  er  far  ART- 13  . 
Other  Handbooks,  or  Schematics,  ask  for  them  [ 
RAI62-B  is  AC  pwr  Kply  for  SCR*a22,  only  ,. 
TDQ   smtr  45   W   Po  A^,    A3,    115-156   mc.    ..    - 

TDZ  smtr  30  W  Po  A2,   AS/  225-400  mc - 

LM-14   frea.    meter,   .01%    125   kc-20   mc , 

TS-323/UR    frog,    meter    20-480    mr;.,    .001%     ... 


th 


.  ,  09.50 
...  14.95 
,  . ,      17.05 

pwr  pliifr. 
;, ,   250.00 
.250.00 
...   425.00 


249.50 

. , , . .  1 0,00 

. . . . .  1 0.00 

■  ■■..  Ir.^O' 

295.00 

.  495.00 

t     t      ^.      .      m  h}f.DiJl 

169.50 


n    Surptus    Test    Equipment:    At   your 
dated    NBS-tracvabie    Certificates    of 


ST.  LOUIS  COUNTY,  MISSOURI:  Second  annual 
hamfest  of  the  Suburban  Radio  Club,  Sunday, 
July  30th,  1967,  at  Creve  Coeur  Lake  Memorial 
Park  St.  Louis  County.  For  further  information 
write  Joe  Owings,  K0AHD,  Suburban  Radio 
Club,    10217  St.   Daniel  Lane.   St.  Ann,   Mo.   63074. 

VOTE!  VOTES  VOTE!  HAMS!  National  incentive 
licensing  poll!  Vote  for  or  against,  signing  your 
call  and  handle  on  QSL  or  postcard,  Now[  Results 
petitioned  to  FCC,  Spread  the  word  fast.  Vote 
today.  Rush  your  vote  to  SCCARC,  Dept.  73,  Box 
685,  Moravia,  N.Y.  13118, 


SOMETHING     NEW 

retiuest^    will    furnish 

Calibration, 

We    have    a    TREMENDOUS    INVENTORY    and    WE    ARE 

ALWAYS    BUYING!    BuL   please   don't   asl^c   for    catfilnf?;    iin- 

posaible  to  keep   up  to  date.   Ask  by  TYPE   OF   MATERIAL 

NEEDED. 

PLEASE    BE    AS   SPECIFIC    AS^QSSIBLE! 

WHAT   DO  YOU   HAVE  TO   SELL   US? 

We  want  Tektronix  Oscilloscopes,  Hewlett- 
Packard  Signal  Generators  and  other  material, 
Military  Communications  Equipment  of  all 
kinds,  Aeronautical  Radio  Shop  Equipment, 
etc.  We  don't  like  to  play  games  on  prices;  it 
is  your  material,  you  tell  us  what  you  want 
and  we  will  say  Yes  or  No.  Shop  it  first  if 
you  wish,  then  tell  us  a  price  we  can  pay  and 
we  will  pay  it  and  the  freight-  PRIME  CON- 
TRACTORS:  Get  us   on  your  Bidders*  List! 


R.E.  GOODHEART    CO.    IMC 

BOX  I2  20GC   eEVERLY   HILLS,  CA  90213 
PHONE;AREA  215,    OFFICES   Z7E-SrOY,  MESSAGE  S  275-5547 


IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIU 

Master  Code  E 

the  sure  mid  eosy  way  ^ 

TELiPLEX   METHOD  Code  fit-  E 

strucfion    gives    you    trainiiig  Z 

Ihof  makes  you  proud  of  your  Z 

accomplishment.  The  greafest  ^ 

pleasure    derived    from    any  ZZ 

hobby  is  an  exhibition  of  your  ZZ 

^    skill.   Shaky  speeds  of  a  few  words   per  minute  ^ 

Z    may    be    gained    in    most   ony    haphazord,    hit^or-  ^ 

S    miss    system^    Professfonol    skill    will    be    gained  ^ 

S    only  from   professional  trainiiag.  Brochure  7-5   is  S 

^    free — it  gives  you  fhe  focfs.  S 

I              TELEPLEX  COMPANY  | 

E    739  Kazmir  Court,  Modesto,  Co  I.  95351  » 
rilllllllllllllllillllllillllillllllllilllllllllllllllllllllR 


ARNOLD'S  ENGRAVING 

Persofiofized 


m 


W 


if  t\  C^  [^  is  f\ 

CM  THE  AIR. 


fc:u;;:: 

Works  on  ilO  VAC— $10.95 


■X 


Ej  " 


WfkZIHk 


Metal  [ex  lapel  bar— '$1.50  or  Tie  Clip— $2.25 

ARNOLD  LINZNER 


2041     Linden    St. 


Ridgewood,     N.Y.     11227 
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BRAND  NEW  GOVERNMENT  SURPLUS 

DrODE-IN202l— PIV    ISO   RMS    tOS  AVG    10  amps, 

$L0O  ea.  4/$S.OO 

4x150   SOCKET— SK    450    (no    by-pass    capacitors)  2.50 

ELECTROLYTICS   3500   MFD   50   VDC  LOO 

OIL   FILLED   CAPACITOR— 8    MFD    1500   VDC  2.00 

BC  221  TUNING  CAPACITORS— NEW  4.00 
BOARDS    (with    resistors,    capacitors 

diodes,  etc)                                                         12  for  LOO 
PLUG-IN   COMPUTER   BOARDS    (with   diodes, 

tubes,    resistors]  I  00 

CRYSTAL  BOARDS— 10  crvsfal  positions  5  for  LOO 
JENNINGS  CAPACITORS   150   MMFD 

@^   mOOO  V   Peak  i  00 

SQUIRREL  CAGE   BLOWERS— 2"    1 15V— 40  cy.  5.00 

OHMITE    PARASITIC   SUPPRESSORS    P    300  .25 

BAG  OF  RESISTORS  tSO  assorted  carbon  &  wire)  LOa 
DUAL  VARIAfiLE  CAPACITORS  ea,  sec,  7^100   PF 

lOQOVAC  I  50 
DUAL  VARIABLE  CAP.  470Pf-4500VJ2S  Air  Gap 

E-    F.  Johnson  7.50 
Ff LAMENT   TRANSFORMER    115/230   VAC 

60  cps.  4JV   20  amps   (used)  2.00 
FILAMENT   TRANSFORMER    n5/230VAC 

60  cps.  4.3V   10  an^ps   (used)  LOO 
POWER  TRANSFORMERS    I  15V  60  cp$. 

25V  @   .010  Amps.   420V  @   .300   Amps,  3.50 

CARDWELL  VARIABLE  AIR  CAPACITOR  44-425  PF  \QM 
JOHNSON    VARIABLE   AIR  CONDENSERS 

6.8-99 PF    I2S0V  ,75 
JOHNSON   VARIABLE  AIR  CONDENSERS 

160-102  LS-BPF                                                      3  for  LOO 

El  MAC  CHIMNEY   FOR   4-400— SK  406  3.00 

CHOKE— 3   HY.  @  0.55  Amp.   DC   DCR  37  r  LOO 

SCOPE  TUBE  SHIELDS   2".   5^'  and  7"  2,00 

GLOBAR  TYPE  A  100  ohm  (itse  2  for  dummy  load)  .50 

FOR  PROWPT  SHIPMENT  PLEASE  INCLUDE  POSTAL 
MOMEY  ORDER  OR  CASHIEfi'S  CHECK.  OHIO  RESI- 
DENTS PLEASE  ADD  3«o  SALES  TAX.  PLEASE  IN- 
CLUDE  SUFFICIENT    POSTAGE.    TO    COVER    ORDER. 

MENDELSON  ELECTRONrCS  CO. 

516  Linden  Avt. 
Dayton,   Ohio  454Q3 


513-252-9911 


GUARANTEED 


;4mftad 


RECONDITIONED 


HAM    GEAR 


01  S.ST57 


EI^ECTRONICS 


WRITE  NOW 
FOR  MONTHLY 
FLYER. 


999  HOWARD  AVE -BURLING  AME,   CAL. 


FREE  ARCTURUS  CATALOG 

A   Trusted   Name  m   Elecfronfcs  Stnce   1925 

Electronic  ports,  tubes*  Wholesole. 

Thousands  of  items.  Unbeatable  prices. 

ARCTURUS  ELECTRONICS  CO. 

502  -  22nd  St,,  Dept.  ST,  Union  City,  N.  J;  0TO8T 


IFARN    RAOfO 


LP's  £^   hr.    [astni«UaB 


THE  EASY  WAV! 

m  No  Bookt  T«  Rftad 

•  No  VIsttoI  eimmlckf 
To  Dlitrcttt  You 

•  Just  Liston  And  Loom 

Based  on  mo  dam  psychologfeal 
t«chntqui5— This  courio  will  fakt 
you  bvypnd  13  w.p,in*  In 
LESS  THAN   HALF  THE  TtMO 

Alio  dvoTlabld  m  m^gntfle  fopoi 
See  your  dfloler  nowl 


EPSilON  \§\  RECORDS 


2M  Eort  Ffwt  Siroot  Rofonmt  Colorado 


HEATH  KIT  KS-1  kilowatt  power  supply  wanted. 
Send  price  and  condition.  Sell  or  trade  new 
Clegg  99  ^er;  $85.00.  Don  Jobnson,  K6MIM,  76 
LaVerne  Ave.,  Ventura,  California,  93003,  phone 
805-642-5338, 

BACK  DATED  comics,  magazines,  pocket  novels 
from  a  dozen  to  a  truck  load.  Write  for  prices. 
George's  Enterprises,  192  Main  St,  Moosup.  Conn. 

0B354. 

DRAKE  2Bp  2AC,  2BQ  with  manual.  Price  S185.00 
Ship  COD.  WB4CDA,  Lee  Herrington.  313  63rd 
Ave.  North,  Myrtle  Beach,  S.C.  29577 


TOROIDS^  88mhy  center-tapped,  5/$1.50  postpaid. 
Valiant,  perfect  §150.00  Brand  new  TX-62  $120. 
SX-US;  $320.  HQ-140-XA,  $125.  SX-28,  $45.  11/16 
RTTY  tape  $3/box.  Model  26  Uke  new  $50.  Model 
19,  $125.  Wanted:  Gonset  linear;  ComniLinicator; 
rotator;  tri^band  beam;  capacitance  decade  box; 
sync  motors.  Send  stamp  for  list.  Van,  W2DL.T, 
302X  Passaic,  Stirling,  NJ  07980, 

SB-3ao  with  SSB.  AM  and  CW  filters  plus  2  M 
converter,  S275;  HO-10  monitor  scope,  $50;  HO-13 
Ham  Sean,  $70;  like  new  with  manuals.  Ed  Jurow, 
20314   Harding,   Olympia  Fields,  Illinois,   60461. 


CUYAHOGA  COUNTY,  Ohio,  call  book  with  cross 
index,  zones  and  radio  clubs,  $1.50,  H.  Bormann, 
W8CZM,  3671  W  129  St,,  Cleveland.  Ohio. 


JOHNSON  INVADER  2000  new,  $1000;  Tapetone 
receiver  with  2  M  converter.  $225;  Valiant,  Har- 
vey-WeOs  TBS-50D;  Send  for  list.  Thomas.  11  Sus- 
sex North,  Lindsay,  Ontario,  Canada. 


FWl  new  ITT  mobile  70%  off;  list  $445  now  $135. 
Transistor  powered,  30  watt,  25  to  54  MC,  Front 
mount,  with  new  microphone,  antenna  with 
spring  mount,  cables  and  instruction  book.  FCC 
type-accepted  equipment.  Write  for  pictures  and 
details.  Western  Communications  Co.,  4130  Coch- 
ran Street,  Santa  Susana,  California  93063. 

HEATH  HW-12,  $90.  HW-32,  $85.  Or  both  for 
S160.  Excellent  condition  and  clean.  Robert  Shaw, 
W9EII.  Box  154,  Rankin,  Illinois,  phone  217-397- 
6211. 


NEW   JERSEY^  Southern   Counties  A.R.A,   Ham- 

fest  and  picnic,  Sunday.  Auj^st  27.  Egg  Harbor 
Lake,  Egg  Harbor  City,  H.J.  Off  route  50,  3 
miles  north  of  route  30.  Family  affair,  lake  bath- 
ing, children's  events,  shaded  picnic  area,  in 
addition  to  swapshop,  auction  and  door  prizes. 
SI  single  registration  or  $1.50  for  family.  Talk-in 
50.2  and  147  mcs.  Other  details.  C,  J.  Hobart,  Jn, 
313  Shore  Road.  Northfield,  N,J,  08225, 

TELREX  tri-band  model  TB7E.  exellent  condition 
with  spec  sheets,  priced  to  selL  lOO  ft.  CFH 
Amphenol  RG8/U,  $8.  Jack  R.  Hildreth,  1  Stone- 
hill  Dr,,  Apt.  3K,  Stoneham.  Mass.  02180.  phone 
617-438-0755. 


CTK^s  BARB'D  WIRE  ANTENNA.  $1  brings  pic- 
tures and  instruction  sheet  for  this  unique  en- 
tenna,  WA6CTK,  Box  444,  Montebello,  California. 


HAMMARLUMD  HQ^tlOA  communications  re- 
ceiver, mint  condition,  $150.  Heath  Seneca  2&6 
meter  transmitter  late  model,  SlOO,  excellent 
condition.  Heath  2  meter  converter  model  XC-2, 
best  offer.  Lafayette  HE-45B  6  meter  transceiver, 
$50.  Karl  O.  Anderson,  36  Elm  St.,  Mayville,  NY 
14757. 
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IMMACULATE  Heathkit  HW*32  20-meter  SSB 
transceiver  and  brand  new  KP-23  power  supply^ 
all  for  ?130.  WB2VTP,  Don  Nausbaum,  167  Loines 
Ave.,  Merrick,  NY  11566.   516-623-5808. 

^ ^ k 

WRL's  reconditioned  transceiver  bargains.  These 
prices  without  trades:  GIS — S149.95i  SH46 — $104.94; 
HW12— $99  95;  HW22— S99.95;  Swan  240— $179.94: 
Eico  753— $149.95:  NCX3— SI  99.95;  Utica  650  & 
VFO— $119.95;  Galaxy  3—5199.95;  Galaxy  5— $299.95; 
Galaxy  300 — S169.95,  Free  list  of  hundreds  more. 
Write  WRL»  Box  919,  Council  Bluffs,  Iowa  51501 


FOR  SALE:  DXlOO  +  SBIO,  $75;  HQ140XA,  $75. 
Cash,  pick-up,  excellent  condition,  Edward  A, 
Noel,  WIKDU,  121  Papineau  Av^e,,  Woonsocket. 
HI  02S^. 


536  super  deluxe  5-el  20M  beam,  12  db 
gain,  26  db  F/B,  $200.  W.  G.  Frazer.  K8NXB,  168 
Westwood  Ave,,   Akron.   Ohio,   44302, 

COMPLETE  CONVERSION  instructions  for  the 
AN/VRC-2,  just  $1  while  the  supply  lasts,  73 
Magazine,   Peterborough,   N,H.   03458. 

8C<G10^E  transmitter,  -639  tuner,  if:614  speech 
amplifier,  -;^70  control  unit.  Spare  modulator 
deck,  tuning  units  and  coils.  liOW  pass  filter,  SWR 
bridge,  spare  lOOTH  and  250TH  tubes.  Best  offer 
accepted,  TCS14  trans  and  receiver,  AC  power 
supply  and  control  with  cables  and  handset,  spare 
tubes,  WA0IQQ,  N,  A.  Masterton.  300  W.  6th  St., 
Litchfield,  Minn.  55355.  Phone  612-693-8913. 

ELECTRONIC  PARTS:  Components,  transistors, 
diodes,  kits,  relays  and  many  special  items.  Guar- 
anteed. Send  25c  for  100-page  catalog.  General 
Sales  Co,,  P.O.  Box  2031-F^  Freeport,  Texas  77541. 


SHACK  CLEANOUT:  Hallierafters  HA-1  TO  keyer 

with  Vibroplex  paddle,  mint,  ?65.  Hallicrafters 
SX73  general  coverage  receiver,  $225.  Galaxy  3, 
AC  &  DC  suppiiGs,  $300.  Galaxy  external  PTO, 
545.  Ameco  CN  converter,  14mc  IF  and  PS-1  sup- 
ply, $35,  Heath  lT-21  tube  tester  §30,  Contact 
Jack,  W0KXZ,   Box  538,   Brookings,   SD  570<>6, 


NOVICE     AND     TECHNICIAN      HAND  BOOK     by 

W6SAI    and    W6TNS.    Limited    quantity    for    only 
§2,50  each,  73  Magazine,  Peterborough,  N.H.  03458. 


LOUISVILLE  HAM  KENVENTION:  September  8- 
9,  1967,  Beautiful  Executive  Inn  Motor  Hotel, 
Waterson  Expressway  at  State  Fair  Grounds, 
Louisville,  Kentucky,  Participate  in  the  technical 
sessions,  forums,  prizes,  banquet  and  flea  market. 
Bring  XYL  for  day  of  women's  activities.  For 
information  write  Louisville  Ham  Kenvention, 
Box  20094,  Louisville,  Kentucky  40220. 

WANTED:  Military,  commercial,  surplus.  Air- 
borne, ground,  transmitters,  receivers,  testsets, 
accessories.  Especially  Collins.  We  pay  freight 
and  cash.  Kitco  Electronics,  Box  156,  Annandale, 
VA,  Phone,   703-560-3480  collect. 

KWWI2  ser  39.  One  of  the  50  custom  built  by  Col- 
lins with  516F2  AC  power  supply,  S600,  Mint 
condition,  516E1  12  VDC  power  supply  S60.  Klein- 
schniidt  teletype  Morse  code  perforator  and 
tape,  $200.  McElroy  model  XTR422  transmitter 
head  for  Klein.  $100,  Ballantine  Lab  electronic 
voltmeter  model  300.  $20,  W6SCL  Palo  Alto,  CaH- 
fornia,  94303.  Phone  415-323-6805, 

GALAXY  V  TRANSCEIVER.  Perfect  condition  in- 
side and  out.  Less  than  one  year  old.  S290,  J, 
Demler.  W0DSU,  care  Richard  Mulder,  4145  New 
York  Ave..  Hastings,  NB  6S901, 


MACO  QUAD  —  FOR   10-15-20 

U«»  SHAKESPEARE  FiBERGLAS  WONDER- 
SHAFTO  Optiinum  ipadng— . IS  on  aII  band>^ 
(I)  RG-8/U  qu«d  compbta— 199.95  — WRITE 
fOR    FREE   BROCHURE 

Maco  ProducH 

fIS  E.  CoFfttll  At«,.  Sppljigfitld.  tlllA«li 
At*   otir   prtflAU    md»    tn    Aptil.    U17    ud    }am    lif#9    TVg. 


TIE  CLIP  WITH  YOUR  CAIL 
Custom  engraved  $L50    | 


With   cuff  links  $3.00 

Desk   plaque    [with    miniafure    mike)    $2.50 

Send   For  Our  Catalog 
APOLLO   EKGRAVING 

If!  N.  Hickory  St.  N-  Massapequa.  N.  Y,  11758 


MILITARY    TEST    EQUIPMENT    DATA    HANDBOOKS 

l*(ililNlT*d  1061  by  Fred*relck  Research  Corp.  VoL  1,  YoHJ 
Curr^tit  MC!i9.  Equin.  YoL  2.  Frea  MB«i.  Equip.  YoL  3. 
WftrDform  (0&[-LUoseap«)  Equip.  Yo).  4.  Signi)  0«n.  Equips 
liu-nt.  Four  Bound  Booki  (lO  £H9imdi)  NEW^  fSJMJ  iK>itp&id, 
payment  w/order.  We  Also  buy  for  Cmh,  Suri>iui  Te*Urt*, 
Transmiuem.     EeceJTers,     Etc.     Sipeclmllj     Altbotn     CMSm. 

M 

HITCO  El«ctn>rties,  Bq%  I5S,  Annarrdale,  Vi,  220Q3.  Phtnt 
(703)   560-5480. 


Type 


COLLINS   VFOS 

Send    For    Oata    Sheet 

Uted  In               Tuning  Dimensions       Prico 

Range 

r5A-4           lAm-2Ai'nfMJTz  5x2Mr' (11am.            |S9 

KWS-1        2,T5-a.75imz  5x2^"  dUm.            ^^-9 

cAAh,    full   refund    1!   y^u    are  not   satisfied   within    l.' 

RICHARD   £.   MANN 

4:J0    Wilmot    Road,    Deerfleld-    Illinois    600(5 


SSB 
Xtal 
Fittfr 


2i/avCT 
lOAmps 


24v 
M/2Amp$ 


DB 

METER 


NOT  NUTS.  NOT  CRAZY 
PLAIN   MISCHUGA! 


5.2  MC  center  frenueTtcy,  made  Tor 
HAlIicrmrt^rB  SE-160  430  pf  r^o- 
rmting^  input  cmpacitori  output  im- 
pedance 2.S  K  ohms;  ^  db  down, 
600  io  2900  cy.  2  db  max  ripple. 
Hrand    n?w    ^..n.,, «..*»***.. 4/$25, 

Filament  Transformers    (all   60  eyelfl) 

PrL  105/ 110/ 11 5/ 120 /I 25^  by  CbL 
Tmns.  Co.  for  Colllna.  Caf5e43,  screw 
t<*rminals.    S^w,    S^d,    4^:11*    5KV 

lily  pri.  One  side  of  iec*  gmded 
Duuide  ihleLd.  e&&ily  removed. 
Shielded  half  &he!K  wire  laadi,  2%^ 
2%,  2^.   2  Iba.    .-,4/$6.50, 

2W'  round,  recL  type,  —10  to  +6 
db,  0  =  l.i^v,  4  mw  ®  €00  ohm« 
New,   aiBftrl   makes    , , ,  - 4/$25, 

BraciJ  naw  balk  packed,  private 
braiul    nanio    erased    ......  .1/15.00, 


$Q,iO  fla. 


$4.50  sa. 


$r.75  ea. 
$1.35  ea. 


i\  Meter,  FranJcfort.  III,.  Aug,  Otli;  Hamfesters,  Sauta  Fo 
Turk,  IlL.  Aug.  13iii;  Quad  City,  BaTcnporL,  Iowa,  Aug. 
:iU;  Warren,  Ohio.  Aug.   2". 


Ail  orders,  except  in  ^mmgency  or  I*in  at  a  hamfest. 
Ijipjied  fame  day  received.  For  tha  ^GOODIE  SHEET 
-tiid  self- ad  tire  Rsed  stumpad  en^cloiie.  PliEASE.  PI«£ASM 
include  fiufflcl^nt  for  poeta^e;  any  excess  returned  with 
order.  I  c«rry  private  (Travelers?  parcel  post  insurance  for 
il(»mestlc  panel  post.  For  items  too  hea?y  or  too  large  for 
tuin^ei  jiOBi,  I  suggcsL  bus  parcel  express.  Please  advise  namt; 
of  bus    line,   and  city  wlicrc  you   can   pick   up  tho  alxipnicnt. 

B  C  Electronics 

Telephone   312   CAlymet   S-223S 
2331  S.   Michigan   Avenue         Chicago,    lUttiois   60616 
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^^ 


EX  7.75 

EX  7,511 

EX  6/i5 

EX  12M 


TCS  RemfFt?^  Control  Bos  #23270.  W  Hi  eaker  ..* 
IDf*IB  ARN6  Bearing  Indicator  for  AIlNS  Kecrr.  , 
AS3r3B  ARN6  Stullon  £?eefciii|f  Ldop.  100-1750  toc 
RT316 /APHlZ  l«0-:!'i4mc  Transii^lvcr  w/ tubes 
1DJ69C/APNI2  Scopt!.  H,IPl  CBT,  OPDT  Toax  Switch  EX  9.75 
OAA-2  150-JHMnc  Tp.'^t  Set.  il5V  ^»'^  Supply.- ..EX  14,75 
AiaaOO  IiiterfDiii*  AfiiDimer  w/pp  +-  ,  *  output.  ...EX  4.75 
Cabinet  Slope  Front  w/3  Meters  (J5.  2S,  50ma>  -.EX  10.50 
AT339  PEC  37-5ri!iit  Ifuna  Held  Loop  w/cord,  B&g  EX 
TNl28/APRn   TmilntT   Unit  w/txjhej;.    lOfiO-2CflOmcEX 


i;>50nic 


.EX 
.  EX 

■  EX 


12.50 

111  Till 
14.50 


.KX  I).:i5 


TNi30/APR9  TnMl|^K   t-nit  w/tulm.    tHOO^ 
PP336  Main  Vnwvy  i^unply  for  Al'lUl  HecciivcT  .. 
PP337/APR9  Kbhtrrm  i^upply  for  TNUtfl,  TN131 
10226/APRJ}   I'jnunafiiitT   Ttidlriikir   w/«L'liHiiutlc    .. 
SN3fiB/APS3|    ri-HU7*s.   4ti   otUtsr   tubt**,    2   lilowprs 
R3IGA/ARR3G    14-'ritb&    1G2-17-Itin*    AM/FM    SnpurUt't    22.71 
PP4ea   I'ovvur   Sunply   for  R31flA    [lerelver.    400cy.    ..LN  4.70 

C6I0  Control    Box    «  '^    tubes   lor   It316A   Hefvr KX  4.50 

Scope  X former  lLi^^l^\^?J  3ni4,  5  Fil  wljictings.  60  ey  N^W'  4J5 
SA325/U  C^>txlftl  Swltctu  SF4T.  2KVDC  Motor  ...EX  8.50 
Coax  Switcti.  IM4>T.  TiMMnpson  Prod.  No.  E18B22CA  LN  4.'ir» 

3JPI    CRT   u    M-rtJTii,   Shield.  Socket,- It V  Cap   LN  4.7" 

TS726   UPM&  Tivu   Rft  for  APXB.   60  ry  supply   .  .1^  19.2G 

CompJeto   Manual   for  TS7le/UPM8,   Pwiipald    .KX  IJm 

Battery   Charger    I  l.^iTiiUoy  to  f;\T>C   d    liuamps    ..XEW 
Panel    w/1.%    I  UTDC  Rdtys.    lOamp  3PDT  NEW 

Board  w/^ix  .iSi-uWA  sub-rain  lulith*   nniunied EX 

Rt.  Aniifl  Drivo  w  Clears,  UnlVL-riuiL  Vi*  Sliafts  ..EX 
Capacitor,  Feid-tliry.  15  on  I'anei  . , . . .  .Ttiree  Fanels/l.OO 
OHMITE  Z50  RP  Choke  or  Uniiorsal  for  'i*  Shaft  .  .T/LOO 
BNC    (OG2G0/U>    Coaxial    Panel    SockH  .EX  4/1.00 

BNC    Panel   Socket  with   Zuii   Choke   iiiia^ihed    EX  3/LflU 

Coax  tr  long  w  UXC  (UO^tiuA  U  Vim  eftf'b  end,. EX  4/LOu 
Coax  S"  w/1  BNC  Plug  &  1  BNC  l*nmi  Sockt^t  ..EX  3/t()lf 
NE68  NtJun    Imlkjitor  Lump  w/Panvl   Mount    ,..,EX  5/1.00 

E^      U  AVnCKI      Box  294,  Bay  Saint  Loufs, 
*    W«    riMIMCn  Mississippi,  39520, 


9:7u 

6.50 

1 

1 


«   IF 

45 


Prices:  FOB  ioy  Saint  Loyls. 


PPi 
Terms:   Net,  Cashi^ 


SURPLUS  NEEDED 

Guaranteed  highest  prices.  Shipping  paid.  We'll  buy, 
trade  or  give  you  new  equipment  of  your  choice.  Send 
list  or  telephone  for  immediate  quote.  Payment  in  24hrS; 

MILITARY  ELECTRONICS  CORP. 

SPACE  ELECTRONICS  DIVISION 
4178  PARK  AVE.,  BX.,  N.  Y.  10457  •  (212)  CY  9-0300 


S   S    B  '  s— SWAN    S0O*S 
NOW    IN    STOCK— $495.00 

KWS- 1 $795.  V  i  k  I II K    5<>0 - 137:.. 

rvU'-Cfimm    n2    .,.,,,   225.  Ek^  T5:i    ,...,.,    150, 

LABGE   STOCK    OF    USED    EQUIPMENT   ON    HAND 

FRECK   RADIO   &   SUPPLY   CO..   INC. 

38    Biltmore   Ave,    AshevHIa,    N.   C,   28S0J 
Ph.    701-254-9551  CLOSED    SATURDAYS 

T.    T.    Freck.    W4WL  Sandy   Jaekson.    WN4AAL 


SUMMER   BONUS   SPECIAL 

Free    MaiehinQ     AC    Supply    with    the     Fi>llDWiiig     Rigs 

ihiUixy  V  Mk   11    .. 1420.00  ifjun-M    w/o    $95.00 

Drake   TR-4    ,..,.,  Bim.m  Hy-Cluin  20'1BA  .,.  TOO. no 

Swan     5f)0     ....    ■ISjrj.nO  lly-dutu   ISITT    ..,.   125.0(1 

Swftrt    350    ,.,   420.00  Moflluy    (Uasfiic    lOU.on 


HI  A    &    T4-X 


Iil9.90 


Trnnvt   ir^lX  Mike*.     U.Ou 


lAVE    EVERY    DAY    AT 

EVANSVILLE  AMATEUR   RADIO   SUPPLY 

1629  S,    KentueKy  Ave.,    Evanivillc,    Indmtta  47713 

Bill   Dgg^WA^RMD  Dave    Clark— WA9RFK 


HERE'S  A  PERFECT  MATCH 

Now  you  can  g«f  a  perfect  match  for  Hy  Gain  two- 
meter  models  23,  2B  and  2 IS.  Tbit  It  an  L^match  ar^ 
rangement  that  gives  1.05  to  1.00  SWR  at  th$  antenriA. 
Only   |2.50   ppd.    Send    for   ttie    L- Match    to: 

Sound  and  TV  Systems 
316  MarTttnont  Drive,  LeKitifton.  Ky.  4050S 


PLASTIC  HOLDERS— each  display  20  QSI^  cards. 
3  for  $1.00  or  Ifl  for  S3 .00  prepaid  and  guaranteed. 
Free  brochure  of  other  ham  goodies  included. 
Tepabco,   Box   198N,   Gallatin,  Tennessee  37066, 

"SAROC"  Sahara  Amateur  Radio  Operators  Con- 
vention 4-7  January,  third  annual  fun  conven- 
tion hosted  by  the  Southern  Nevada  Amateur 
Radio  Club.  Designed  for  exhibitors  and  partici- 
pants at  Hotel  Sahara,  Las  Vegas,  Nevada,  MARS 
seminar,  Army,  Airforce  and  Navy  representa- 
tives. Ladies  luncheon  with  crazy  hat  contest,  hat 
should  convey  amateur  radio  theme.  Plus  fabu* 
lous  entertainment  as  only  Las  Vegas  can  pre- 
sent.  Registration  fee  includes  three  cocktail  par* 
ties,  Hotel  Sahara  show,  hunt  breakfast,  tech- 
nical sessions,  admission  to  leading  manufac- 
turers and  sales  exhibits.  Advance  registration 
closes  one  January,  QSP,  QSL  with  ZIP  and  tele- 
phone number  for  details  to  Southern  Nevada 
Amateur  Radio  Club,  Box  73,  Boulder  City,  Ne* 
vada  89005. 

IVIOKCT0N    AREA    AMATEUR    RADIO    GLIIB,    is 

sponsoring  Atlantic  Centennial  Amateur  Radio 
Convention ^  at  the  Brunswick  Hotel,  Moncton, 
New  Brunswick,  September  2*4.  Contact  Mrs, 
Audrey  Hughes,  Chairman  of  the  Registration 
Committee,  at  P.  O.  Box  115,  Moncton.  New 
Brunswick,  Canada.  U.S.  Hams  planning  to  at- 
tend this  should  waste  no  time  writing  the  De- 
partment of  Transport,  Ottawa,  Canada,  to  ar- 
range a  permit  to  operate  when  there. 

LANIERLAND       AMATEUR       RADIO      CLUB       of 

GrainesviUe,  Georgia,  mil  hold  its  annual  Hamnlc 
on  August  6th,  to  help  support  its  great  work 
of  providing  radio  equipment  for  disabled  ama- 
teurs in  the  North  Georgia  area.  Contact  the 
club  at  P,  O.  Box  150,  Gainesville,  Georgia,  30501, 
for  information  as  to  location  and  time  of  this 
meeting, 

CDR  ROTATOR  REPAIR,  p.50  plus  parts  and 
postage.  All  work  guaranteed.  Reynolds  Radio  & 
Electronics,  915  E.  St.  James  St*,  Arlington 
Heights,  Illinois,  60004,  312-253-5732. 

4-400A%  4-250A%  $19.95  each,  2/$37.50/ Postpaid. 
Checked,  guaranteed  unused,  boxed,  W7GEZ,  W* 
2816  Olympic  Ave,,   Spokane,  WN   99208, 

JOHHSON  6N2  THUNDERBOLTS  (2).  factory 
wired,  excellent  condition,  S425  each.  Certified 
check.  R.  Silwanicz,  W4GDS,  2710  NE  5th  St.^ 
Pompano  Beach,  Florida  33062.  phone  305-943- 
2494. 

W9  DX  CENTURY  CLUB  will  hold  this  year's 
meeting  on  September  16  at  Holiday  Inn  of  Chi- 
cago—O'Hare,  Schiller  Park,  Illinois.  G2MI,  RSGB 
QSL  Bureau,  will  be  guest  DX  personality. 

INTERNATIONAL  FIELD  DAY  9  AM,,  August 
13th,  at  Cliifside  Country  Club,  Burlington.  Ver- 
mont, sponsored  by  Burlington  Amateur  Radio 
Club,  Inc.  Busy  day  for  OM.  XYL  and  JRs,  Con- 
tests, Btnga»  Chicken  barbecue  at  noon,  Special 
Trio  for  the  teenagers.  Swap-shop  and  auction. 
Net  meetings.  Swimming.  Boating:,  Eye-baU 
QSOs,  Talk-in  freqs.  3909  SSB,  3855  AM,  146.94 
FM-146.34  FM  (Rep,).  I>oor  prizes.  Raffles,  $3.00  at 
the  gate,  §2,50.  Early  Bird  registration.  Send  early 
registrations  to  WIOKH,  Lloyd  Tucker,  Box  16, 
Essex  Center,  Vt. 


HY-GAIN    iS^AVQ,    brand    new    in    original    box. 

Going  for  full  sixe  80-meter  vertical.  Delivered 
prepaid,  $39,50,  W0RA/1,  Box  115,  Greenfield, 
N.H.  03047. 
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FAIUBANKS  ALASKA  CENTENNIAL  EXPOSI- 
TION^ KL7ACS  Is  official  exposition  station. 
Visitors  call  in  on  3866  or  14S,35.  Informal  get- 
togethers.  Kings  Kup,  Noble  Street,  noon  Satur- 
days. Commemorative  QSLs  sent.  Exposition  runs 
May  27   through   Septem.ber   21st. 


SELECTRONIX  AUDIO  FILTER^  use  between  re- 
ceiver and  speaker  or  phones,  cuts  monkey  chat- 
ter and  narro'ws  band  pass  to  about  lOOO  Hz. 
Some  QSO's  possible  only  with  this  in  circuit. 
$24,95  pp.  W0RA/1,  Box  115,  Greenfield,  N,H. 
03047, 


THE  LONG  ISLAND  HAMFEST  will  be  held  at 
Hempstead     Town     Park.     Point     Lookout,     Long 

Island,  N;Y.,  on  Sunday,  July  16th  beginning  at 
9:00  A.M.  Bring  your  family  and  enjoy  the  fun. 
For  further  information  write  Federation  of  L.  I. 
Kadio  Clubs,  Box  304,  Long  Beach,  N.Y. 


CAPE       KENNEDY       HAMFEST^      sponsored       by 

Platinum  Coast  Amateur  Radio  Society.  Second 
annual  hanifest.  at  the  civic  auditorium,  Mel- 
bourne.  Florida,  August  26  and  27.  Home-making 
and  flower  sho^^s.  Swap  tables  and  equipment 
auction  the  hit  of  the  1966  hamfest.  Give-away 
every  hour,  and  of  course  BIG,  BIG  door  prizes. 
Fun  for  the  XYL,  the  kiddies  and  the  OM  him- 
self. For  information  write  Box  1004,  Melbourne, 
Florida. 


DELAWARE  HAMFEST  will  be  held  August  27 
at  Banning  Park,  Wilmington,  Delaware.  Rain 
date:  September  3.  For  more  information,  contact 
Bill  Robinson,  204  W.  Delaware  Ave..  Wilmington 
19809, 


DONATE   YOUR  EYES   SO  THAT 
ANOTHER    MAY    SEE 

Great  advances  ha%^e  been  made  over  the 
past  25  years  in  the  repair  of  damaged  cor- 
neas, the  clear  substance  that  covers  the 
pupils  of  your  eyes.  The  only  material  that 
can  be  used  to  make  these  repairs  comes  from 
otlier  eyes — those  WILLED  by  their  owners 
for  removal  within  4  hours  after  death,  and 
the  degree  of  success  in  these  operations  is 
astonishingrly  high- 
Hundreds  of  people  every  year  are  able  to 
see  again  because  of  these  donations,  but  even 
so  the  availability  of  eye  material  Is  so  limited 
that  the  majority  of  the  over  75,000  who  should 
have  this  surg:ery  will  not  live  long  enough. 

The  need  now^  is  for  hundreds  of  thousands 
of  additional  pledges  to  produce  an  ever  In- 
creasing a%"ailabi1lty-  A  thousand  pledges  to- 
day may  produce  no  material  for  many  years, 
so  the  greater  the  pledge  group,  especially 
among  the  upper  age  levels,  the  greater  the 
chance  that  many  of  those  who  need  this 
transplantation  will  indeed  live  to  see  again. 
Obtaining  these  pledges  has  been  a  project 
of  Lions  Clubs  in  many  cities,  and  their  mem- 
bers, or  Doctors  and  Hospital  Administrators, 
can  direct  you  to  a  source  of  pledge  cards 
which  you  and  your  family  must  complete  to 
make  an  eye  donation  valid.  Here  is  a  project 
for  entire  families.  What  greater  gift  could 
you  give  to  a  fellow  mani 

Amateur  Radio's  participation  in  this  work 
can  be  heard  everv  day  of  the  year  on  3970 
kHz,  currently  at  7  A.M.  and  8  F,M,  EST,  as 
the  Eyebank  Netivork  locates  the  availability 
of  and/or  the  need  for  corneal  transplant  ma- 
terial among  the  nations   57  Eye-Banks, 


INTEGRATED  CIRCUITS 


Top     Hat     & 
Em%y  75Q  MA 


SR    Ckcketi    FJip    Flaps 
SRT    Fliu    Flops    ...... 

ExufincinbJe    OR    (3at«i    . 
J  l<    Fliu    Flops    ....... 

DunJ    Nand    Nor    Gntes 


.   $1*15 

-    $l*fS 


They  eome  camijlelo  with  schematic, 
elect,  thfirscteri sties  *h«et  and  some 
typkal  iippljcation^. 


PBV 

[00 

-07 

200 

! 

m 

400 

1 

.12 

600 

1 

,20 

800 

I 

.25 

lOOD 

.50 

1200 

1 

.0^ 

1400 

1 

.85 

J6O0 

1 

LOO 

1800 

1 

L20 

Silicon    Control    Rectifier 

PRV      j 

SA     1 

7A     1 

20A 
.80 

50     1 

.33      i 

,50     1 

im    1 

.50     1 

.70     1 

1,35 

200     1 

as    1 

1.05     f 

L90 

aoo 

L25 

1.00 

2.45 

400     [ 

[.50     1 

ajo   1 

2.85 

$00     1 

L75     1 

2.80     I 

3.30 

000     ! 

700     1 

J      tODO     , 

2.00     1 
2,25     ! 

1 

3.00     1 

3.50     1 

5.00     1 

1.25   AMP 
(GLASS    AMPS) 
A    contra  tied    ava- 
lanche    rectifier     in 
*hicti  the  rated   PRV 
m»y    be     exceeded 
without     t:te     rectifier 
breaking    dnwn* 


PRV 

[00 

.12 

200 

.15 

400 

,20 

€00 

1 

.25 

800 

1 

.35 

1000 

1 

.50 

Terms: 


Terms:  FOB  Cambridge,  Mass,  Send  check  or 
Money  Order.  Incfude  Postage,  Average  Wt,  per 
package  %  lb.  Aiiow  for  C.0,0.  Minimum  Order 
S3.00. 


POST  OFFICE   BOX   74C 

SOMERVILLE,  MASS.  02143 

featurtng  franshfors, 
recfjffers  and  components 

SEND    5.20   FOR 
OUR   LATEST  CATALOG 


LARGEST  SELECTION   In   United  States 
AT    LOWEST    PRICES— 48    hn    delivery 

Thousandi  of  frequettctft$  in  stock. 
Types  includ*  HC6/U,  HC18/U. 
FT-241.  FT-243.  n-l7t,  etc. 

SEND  10^  for  catalog  wTth  osclirdtor 
cfrcuiti.   Refunded   on  firit   order. 

?JlinB    Cryfltm    Dr,.  Ft    MY^^r^i.  Fla    S390I 


PLATE  TRANSFORMERS— S39.95 

3600-0^3^0  VAC  @  fOOO  Ma.,  CCS.  -ith  120/240  VAC  60 
cp\  primary.  Commercial  qualitv  units  manutdctifred 
by  Wagner  Electric  Co.  measure  [3**  high.  17'"  wide, 
and  9"  deep,  Net  weight  is  8Sj:i:  Price  ll*?  95  F  OS. 
MlnneapolH.  Ona  year  unconditional  fnonev  back  quar- 
antee.  Terms:  Check  or  M  O.  with  ofder.  Immediate 
delf^«rv.    Write    Or    phont: 

PETER  W.    DAHL   CO. 

3314    Diamond    Drive  El   Paso,    Texas 


3C24    .  . 
4CX250B 

4X150 A 
4-65A      . 
4^125A      , 
4'250A 
4^4004 
4-IOOOA 
FG17    ... 
4  04  A      .  , 


HAM    TUBE    SPECIALS 
BRAND   NEW— GUARANTEED 

(20,00 

3  75 

■      ■■->■  flp-«i  M^  m-  F    uP 

1  50 

....      4,75 

1  75 

.  . 14.00 

■.■■aval         in  mM   w\J  Km 

5.00 
5  50 

12BA6-5DC5    Kit   (5   tubes)    $1.50 

S&lf,   trade   your   new  tubes 
FREE — Ham  tube  catafog 

120  W,   18th   St..    New  York.   N.  Y. 

10011  212*242-7400 


#  «  *  -4 


$   5.50 

416B 

20.00 

417A 

9.50 

SUA 

8.50 

P6ftA 

19.00 

872A 

26.50 

5S81 

30.00 

5894 

85.00 

6360 

4,50 

6939 

3.80 

8008 

AUGUST  1967 


I2S 


211   ALBION   ST.,   WAKEFIELD,   MASS. 


^ptd^ 


MOYIN 


t/) 


p  n 


WAREHOUSES 


6-MONTHS'   GUARANTEE 

Poly  Paks,  the  only  company  of  its  kind  rn  the  worfd 
due  to  its  tremendous  purchasing  power,  qyality  and 
factory  testing   procedures,  GUARANTEES  all   items 
AS  ADVERTfSEO  for  6  months  or  your  money  back 
A    FfRST*  ANYWHERE 

\tS?r    STSEMI-KON-DUCTORS 

I    )  S  2N706  500MW,  JOOMC  NPN  PLANAR,  TO*l«     ,fl 

jj  2— 8S  WATT  2N424  PLANAR,  sillcnn.  TO-F>3  npn  $1 

n  OUAL  TRANSrSTORS  [J  PNP  f2N2S07j  Q  NPN  2N2(H»n 

□  3 — 40W  NPN  SILICON  MESA  2NHi18,  transistor  $1 
n  4  2N170  TRANSISTORS,  hy  GE,  npn  for  gen'l  rl  .  .$1 
n  4— 2N255  POWER  TRANSISTOR   EQUALS fl 

D    2N30eS  '^N"  Chonftel  FET'S  Very  High  Inpul  Z   ^  .  $T 

□  5  2N!07  TRANS 'TRS,   by  (IE,  pnp,  pop,   audio  pak  $| 

□  3— 2N1613  3W  NPN  SIL,  120  me,  by  "Rheem^*  .  .  $t 
Q  3 — 45  AMP  POWER  RECTIFIERS,  sLud,  silicon.  .  .$1 
{_]  4  2N43  OUTPUT  TRANSISTORS,  by  GE,  pnp.  T05  .$1 
Q  2— TOGO  MC-TRANSJSTOR  2N91fi  NPN  SILICON  .  ,$1 
n  4  2N333  NPN  SILICON  tmnsisLors,  Transilron  .  ,$1 
r~I    4    BIDIRECTIONAL    TRANSISTORS,    2N1641     .. .  .  ,  ST 


SOLID  STATE 


ARC-5     power  supplies! 
in  117  VAC/60 

24  volt  3  amp.  DC  ^t.  s  ^^^ 


□2000 

PIV. 

1.5A$1 


HAM    TUBE    SPECIALS 


ansA 


SMi«on  Tuba  ,$lt75 
Silicon  Tufae  , .  4^25 
Silicon    Tube  S1 1.25 


V 


AMP 


SILICON  RECTIFIERS 


Sal*  PiV 

D      4f  600 

D      7f  BOO 

n    u  1000 

D    Hf  1200 


Sal« 

a  i3f 
n  40f 

D    59* 


PIV       Sol* 

1400  n    69tl 

1600  a  89* 
leOO  D  991 
2000  D  l.SO 


New/ 


PRV 


AMF 


SILICON 

CONTROLLED 

RECTIFIERS 

AMP        AWP 


50  [J     30 
100  n     50 

200  n  80 

300  01.05 

400ni*&0 
500  02.10 

600  D  2. 50 


70  n    80 
1.0501.20 

l,30Dl-70 
1.9OD2.20 

„2.30n2.70 
W-—  □!  O0Q3.3O 

LJ3'"3**n3.30Ci3.90 


1  AMP 

MICtOmiNlATUtE 

SILICON  RECTIFIERS 

PfV      Sole     PIV         Sofei 

SOD      7f     60O  G    19*1 

TOO  U      9f     SOO  n    29fi 

200  D    Tic  -1000  0   45*1 

400  n  oc  1200  n  S9* 


'V 


.**- 


SN 


Sale -"TEXAS" 
INTEGRATED 

BRAND  NEW      CIRCUITS 

A  TIRST-  ANYWHERE 
with    data  chart, 

SN7360  Qysdniple  2  input  NANO/NDR  Gate 
SN7400    Quadruple  2-iiiput  Positive  NAND   Gate 
SH15S33  Dual  4-input  EiEpander 
SN15e32  Dual  4-input  ExpaodabJe  Buffer 
SWIWCQuadmple  2  Input  NAWD  Gate 

SN7304  Dual^^Ii^loo^reseOTeaT  ^  " 

SM7453     Quad   AND/OR    Irtvert  ^     0| 

SH7473    Dual  Master/Slave  Flip-flop  »     QS 

SN7490N  Decade  Counter  ^         ^ 

SH7491     9  bit  Shift  Register 


py 


2^^^iSSI'^44 


SILICON  POWER  STUD  RECTIFIERS 


3        iVflt*^' 
15        ^ 

^^         fill 


50 


D 


400  PIV 
U        22* 


600   PIV 


_aoo  piv 

U  40* 

D  1-59 

D  2.50 

n  9.25 

n  1 5.00 


200   PIV 

n   17* 

□      6S* 

n  1,25 

n    4,05 
D    6.89 

1000   PIV 

n     59* 
n    1 79 

a       2.95 

n  10,95 

n    19.9S 


0\OO^^      EACH 

VftlH  V©m  Volfi  Volt i 

hA      jg  iz  ^m 

f,A      20  17  no 

<iO       22  h\  120 

ft  1     24  m  ^3^ 

JO          27  112  I'>0 

12          30  \i  160 

3          33  52  I*t0 


1  AMP 


4006piv 

MICROMINIATUHE 

SILICON  RECTIFIERS 

$195 

a 


Terms:    Ch^ck 


M.O.   with   ord«r.      30  dat  charqi 


*GLASSAMP*    •Handles 
^^■■••^"■^  1  Amps 

ONE    /IMP        A  control trd  jiva- 
^  . .  .  ^  ^  i..  Mncht  recti firr 

SILICON  ^^      th*    r-il*rt 

IflV    may   be   c^k* 

RECTIFIERS    Vx.V'^f.Vxur^i) 

tiri^dtilfiie  down* 


1  Or    ^^^  **K'   * 


FALL''  '    lARGAlK   CATALOG  ON;    |  fYp 
P©ly  Pokf  font    ■  ^^^^^ 


TRRM*^?-      Atf*»    ^OilJ«e^     Hai*d,  n#t  30  d«ya.       COtJi     2  n  <^* 


n 


POLY  PAKS 


MAIL  ORDER  ADDRESS 


F  O.    BOX   942  A 
LTNNFIELD.  MASS. 
01^40 


Pol 


:s,  tt^e  only  company  of  its  kind  In  fh^  wnrld 


Wnm    Condor    .006 @ 2500V * 4  SI 

Snoop erseiipe    Ttibo    2"    $5|. .......... 2/$ff 

Mlmni>Fan  6  or  iaVae/60  Cys  $2ffe  3/S5 
4X150   C«ramie    Loktal    Sl.25# ..A/2 

Lin*  Filter  20QAmp/ I30VAC  $5#,,.5/$20 
DC  3"^"  MftUr/RD/800Ma  S4©»...2/$7 
DC  2'/2*  Meter/ RD/30VDC  S3@t.->2/$3 
DC    4",,     MBtflr/aD/IIWa/S5®,.....2/$a 

Socket  Geramfe    1625   Tube 4/$i,    tO/S2 

Socket    Ccramffl    4Xl50/Lokta| 4/12 

Wanted  a04TL  *  Top  f$  Paid!! 
2.5M  H  Pi  Wound  500Mfi  Choke.  .3  for  Si 
Knijb  Spin-Craiik  BC318  $1  @,.  .3  fDr.S2 
Mini  Fan  G  or  12  VAC  SI -50^. .  .4  for  $5 
eeam  InditatDr  S«lsyns  24VAC.  .2  for  SlO 
Pre«isi«n    TLI47    Feeler    R«lay    Gag«...SI 

Fusft     250Ma/SAO .  .50  for  $1.  300/S2 

XMTTG  Mien  Conifsr  .0060  2.5Kv..2/$l 
W.E.    Polar    Relay    it255A/S5(g),„2  for  $9 

W.E.    Socket    for    #255A    Relay .$2.50 

TDroids    38Mhy    New    Pcktj    $1  (^ 6/S5 

6.3VCT  O  15. 5A  &  6.3VCT  #  2A  $5  O, 
200  KC  Freq  Std  XtaU  $2^...2/S3.  5/15 
Printed  Ckt  Bd   New   Blank  9x12''  ¥l@ 

Klixen   5A   Re$«l  Ckt  Breaker  $l@.  .IO/$5 

Lint      Filter     4.5A@ri5VAC 5  for  $1 

Linft    Filter    SA/@  f25VAC. .. . .. .  .3  f«r  SI 

ai5§A     Xfmr     2.5V/  lOA/  tOKv/lns! $2 

Ctiqke      4H  Y  '0.5A/27OS3@  . . .  _ 4/SIO 

SUveiis    Preeision     Chopper*    $2@^,'-3/S5 
Helipots     Multl     Ten-TLirn(^ ..........  .$5 

Hiltpot      OJalt     14  @  . . ,  „  . ,..,  ,3/$l0 


2500V@IOMa    &    FJI    %2^ ...3/15 

IIOOVCT    @    300IWa.   6V   8A,   SV    @    HA   ^i 

125V    Bins  aht    l20aVDC   $5(^    4/SI5 

2.5 V iji) 2 A      $1  #, 3  for  12 

6.3V     &     I A    |L50(?Bt .4  f*r  S5 

"Bruning"    6"    P;ir^JLel    Rule    @), ......  SI 

PL2S9A  I.  S0239  CO-AX    M&F   Prs..3/2$ 
Phone    Patch    Xfmra    A»std.  ,...*.,, -3/$ I 


IrtsRd     BindJiii     Fvsts.  .,...«.*.  .«*.20/S I 

Sun-Cdif    Selenium    As^d .,«..S/$I 

.01     Mica    GODWV    Cands.  ..*..»....  ...G/S  I 

.001    t»    .006    Mrca/iaOOWV    Cdir, , .  .,4/|l 


11 


TAB 


## 


-TAB"    *    illlCON 
Factory    Tested 

PJv/Rms     Plv/Rms 

50/35           100/70 

.05                .07 

ONE    AMP    DIODES 

1    &    (jLMiranteed 

Piv/Rm*      Piv/Rms 

200/140        300/210 

.JO                 .12 

400/280 
.14 

000/420 
.21 

800/500 

.30 

000/630 
.40 

f 000.  700 
.50 

1100/770 
.70 

J  700  n  200 

1.20 

2400/1680 

2.00 

*An   Tests    ACdb  DCdt  Fwd  d  Laud / 


1700     Piv/ 1200     Rms@750Ma. ,  JO/SIO 
2400     Piv    I6R0     Rms<a750Ma..    6/Sil 


SILICON     POWER     OJODES    STUDS 

&    P-F 


D.  G. 

Annps 

3 

12 

IS 

45 

160 

240 


SOPiV 

35Rms 

.10 

.25 

.20 

.80 

1.00 

3.7» 


D.  C. 

Amm 
3 
12 

rs 

45 
160 
240 


400Pi¥ 

2S0Rm5 

.40 

1.20 

1.50 

2.25 

5.75 

14.40 


lOQPlV 

TOR  mi 

.15 

.50 

.30 

1.20 

2.90 

4*75 


200Ptv 

UDRrtli 

.22 

.75 

.75 

1.40 

3.5D 

7.75 


300  Piv 

2J0Rm9 

.33 

.90 

LOO 

1.90 

4.G0 

ro,45 


800  Piv 

420  Rms 

.50 

1.50 

Qu^ry 

2.70 

175 

19.80 


700PIV 
490Rmt 
.50 

1.75 
Qyery 

3.ta 

Query 

23.40 


&0OPJV 

830Rins 

2.50 
Query 

4.00 
Query 
Query 


Wb  Buy!     Wb  SeU!     We  Trad^I — 


"TAB" 


TERMSt  Money  Baek 
Guaranteal  Our  2Srd 
Year.  $5  MIn.  Ord^r 
F.O.B..     N.     Y.     C. 

Nl    ML    Liberty  SL,    N.Y.C.    10006.    N.Y. 
Phano    732-8245 

S§Rd   25 p  /or  Oaialog 

PHONE  732-6245 

'    TBANSfBTORS  *   SCR'S   *    ZENERSIH 


full   L^adw    9uetoTy    TetUd    d    Qidf 
PNPI50  Watt/15  Amp   HiPwr  T038  CASE 
2N44U   442,    277,   278,    OS50J    Up   To 
SO/VCBO     $1.25^ 6  for  $5 

2N278,    443,    174.    Up    to   80V    $3jl&,..2/S4 
PNP   30  Watt/3A,   2N1I5,    150,   235,  242 
254,   255.  258  257   301    392,  40e#     3  for  SI 

PNP    2N670/300MW    3ac@ 5  lor  SI 

2  N  1 038/2N6F1  B  1       Amp , 4/$l 

PNP   25W/TO  2N538.    538.   540 2  (or  $1 

PWR    Firtned    Heat    Sink    ISO   SQ''..|L50 

PWR    Finned    Sink    Equlv.   500   SQ' $5 

SILICON     PNP/TOS    &    TDia    PCKQ 
2Ni27A«    332   to   8«   474   td  8, 

MrCA    MTfi    KfT    T03e,   TD3,    TOfQ 

JUcC^t      .,-....'. •••...  A/%i 

ANODIZED    TO    PWR    30*@ 4/|l 

ZENERS    I    Watt  8  to  200V SI  Eteli 

ZENERS    10    Watt    8  to    150V,.  .|1. 25  Each 

STABISTOe    up    to    I    Watt 10  for  $1 

GLASS   DIODES    Eaulv    I  N34A  . ,  ,20  for  SI 


la  Amp  PWR   Pressfit   Diot1e«  to 

1 00     Piv     ^ . » i  * » i  1^  4  * « .  b . , , . . . .  5  for  $  f 

MICRO. MUSWITCH    35   Amp   AC/DC 

CASED    ALUMtSI)     ..,5    for   SI 


SCR-SL I  CON -CONTROL     RECTIFIERS! 


PRV 

100 
200 
300 
400 


7A 
Q 

I. BO 
2.00 


25A 

Q 

Q 
2.25 

2.90 


PRV 

500 
600 
700 
800 


7A 
2.50 
3.25 
4.00 
4.75 


25A 
3.75 
4.25 
SOO 
5.65 


UNTESTED 

Qfass    Diodes 


i  t. 


SCR^*   Up  to  25  Amps.  6/S2 
IN34.    48.    80,   64... 20  fw  SI 


2   RCA  2N408  &  2/ 1 N2326  Ckt  Bda 
IN  2326     Can      UnioTder 4/fi 


DISCAP    .002     Mtd®6KV .,..6fflr$l 

OISCAP     @      IKV.;. *.*.I0  fori* 

04SCAP    Asstmnt   up   to  6KV 20  for  SI 

6   or    I2VAC    Mhiifan    &    Blade    ..SI 

Bnfidswth     Ceramic     50QW     2P/8Pot.  .S3@) 

5Hy-400Ma    CHoko    $4@ 2/|i 

6  Hy-500Ma     S5/  @ 2/$6 

250IV1fd  m  450  WV  Le«tlytte  4/SSB  S3@ 
Cnd^r  Oil  lOMfd  %  800  $l@...4/$3,  12/^ 
Cnd&f  Oil  6Mfd^  1500V  $4^, .  .5  for  $10 
880  Vet  @  735Ma  for  SSB  SJ2#,..2/SZ2 
480    Vct^40Ma   4    6.3#t.5A    CSD..S1.S0 

10    V«t0aA   &  7.5   Vet#    S5@ 2/S9 

[Vanted  TransiMtors^  Z^netg,  Diodes t 


CQ  de  W2KUW 


S%   BONUSI! 

Wa\4  •v^r  any  t«p  «ff«r  for  «iiy  pie^o  •!  mircrmH 
groDnd  mdlo  uiti'h,  also  teif  equlpmeitl*  All  typfts  af 
hbm%.    Particularly  looking  for  4-250   «   4-400  *    83^ A 

•  304TL   •    4-rOOOA    *   4CXSO0OA   et   al.    17lp   •    SIX 

•  3fOA  «  ARM  •  GRM  *  GRC  •  UPM  •  URM  *  USM 
«ntfs« 

reo  DAM£5  CO.  «   310  Hicfaory  St.,  AHm^Nn,  N.J. 


RECTIFIERS,  TRANSISTORS  S  COMPONENTS 


«  «  f  * 


-■    i    «    4    «• 


8   tube   amplifier,    new   4   Iba 

%    watt    rowlstora*    assortccl    ,. 

Ceramic  disc  capacitors,   aiioried    , . 
Tantalum    cuparitors.    assorted    •,.... 

Mercury  l>uttcrles,  5.4  V 

I.e.,  TO-5,    untested,   faany  good    *.. 
I.e.,    dual- In  line',    untesleci    .,,..,... 

2N380,   85  W,   m   V,  TO-53   -. 

2X3707-11  ftsitil  p]a5lic  silicon  lif^ter  ...... 

gN3T04-08  aaatd  plastic  &itl'-oii  xigtPT  .,..., 

2Nl3no  asstd.    PNP  &  NPX.    ^'  leads    

2X1TI4  siL   pow&r  10  W.   60  T  T0-5   

2X45U A  ger,   power  7  A.  40  T   •  * .  -  —  ,...,. 
2N1021 A  Ken.   mmet  T  A,  100  V  ........... 

2X1 03S  get.  mod.   power   * . . . ,,,>,... 

2N1T18  ilL  pwr..  10  W.  60  T  TO-5.  w/n.S. 


t  - » 


50   # 

75  0 

10    ® 

4    @ 

5  m 

10  & 


10    # 
25   @ 

4   @ 


4 

3 


n.oa 

1.00 

i.on 

LOO 

1.00 

1 , 0(1 

LOO 

.   .70 

1.00 

1.00 

I.OO 

1.00 

.  .45 

.    .80 

1.00 

1.00 


SILICON  COMTROLLED  RECTIFIERS 


ma  PRV 

300  PRV 
400  PRY 
500  PBV 


.75  AMPS 

1.50 
2.00 
2,70 


7  AMPS 

$1,00 
1.55 

2.05 
2.75 


16  A  MPS 

$  1 .  fS5 

2,15 

2.n5 

3.25 


PIV, 


.12c;     000,     .I8c 
£1  *>5 


TophaU,     200     PIV.     08c:     400 
VarlJ^Pf,  new,  S7,  47  or  100  PF 

Slirdmum  order  $3.00,  plus  pc^taee,  C0T>b  25%.  On  t 
$10.00  order  or  more,  piek  anj  Si, 00  ileen  frre;  On  $23  or 
inor€  iiick   anx   8  SLOQ   itemt   fret. 


ciUiog       ELECTRONIC   COMPONENTS 

P.O.   Box  2902E,    Baton   Rouge,    la.   70821 


WE  PAY  CASH 
FOR  TUBES 

Lewispaul  Electronics,  Inc. 

303  West  Crescent  Avenue 

Allandale,  New  Jersey  07401 


PLEASE  INCLUDE  YOUR  ZIP  CODE 
WHEN  YOU  WRITE  73. 


*TWO-WAY* 

COMMUNICATION  CRYSTALS 

AM'MANIRTMAI  CU. 
PO  BOX /J{i6  KANSAS  CirV.  MO 


AUGUST   1967 


LIBERTY  PAYS  MORE!! 


WILL  BUY  FOR  WILL  BUY  FOR 


CASH 

ALL  TYPES 

ELECTRON  TUBES 
SEMICONDUCTORS 


CASH 

ALL  TYPES 

•  Military  Electronic 

Equipment 

•  Test  Equipment 


WIRE,  WRITE,  PHONE  ((RLECTI  WE  PAY  FREIGHT  ON  ALL  PURCHASES 


Liberty  Electronics,  Inc. 

548  Broadway,  Hew  York,  Hew  York  10012.  Phone  212-925-6000 


TCS  EQUIPMENT 

NAVY  TCS  RECEIVER  AM 


control!  on  lh<^  front 
•p^rax,  S2(T  VDC  100 
X    13%'.    Wu:    37    Itos. 


1,3  MC  to  12  MG  lR  two  (2>  hmA^ 
Tnriahle  freq.  oscillator  A  wyntal 
pontrol  on  four  (4>  preset  chonirelii 
(n  the  entire  fren.  range.  Audio  out- 
put  l.^  trntts  Into  50€  ohm  load:  ut^ 
tube?t  12SKT  nr  A.,  T2SA7  eonti^rtff, 
2/nsKT  TF  A.,  12SQ7  detector  BFO. 
12A6  osrinator  12AB  aiisdti}  Amp.  456 
KC  IF  Frc^n.  Lirge  rernier  &  ipla 
dial,  ^iidio  i«li>.  AYC,  BFO  ind  nil 
THinel.  Voltafts  required:  12  VDC  & 
MA,   3iM:    11%   I   im  544*^5 


fa  «■.*«#'■.  * 


.USED: 


NAVY  TCS  TRANSMITTER  AM^ 

1.5  MC  to  12  JfC  In  three  m  bindi,  CW  40  walU,  voice 
iDodulaUoj)  20  wnttfl,  master  oselUttor  r  triable  and  err  a  tut 
control  on  4  preEct  diannels  In  tUo  entire  freq.  rangt,  lis  ©a 
Z/VIA^  In  os*^lllaror  &  butter- doiibler,  4/162.^  In  moduiaror 
&  power  nmpliner  stagefl,  3^*  inetera  for  1*A  PJato  0-200 
DC  IIF  m*!tcr  (J -3,  all  tuning  arui  operating  controls  on 
front  imnoL  VulLiifiea  refiulred:  12  VDC  &  400-440  VDC 
200  MA.   W/iuhei.  Sizes:   11%   1   11^4  X  13%'^      '34«^^ 


Wt.:    41    Iba. 


USED 


Anti*nca   Loading   Cotl    I? 47205    ..,.,.*.,.. Used  : 

a*motfl   Control    Boi   w/Speaker   tf 23270    ....Re-Nfcw: 
Dual  Dynsmotor  Power  Supply  12  V.  ^21SSI  Re~Ne«r: 

D'40J    TransmUtet   Dynamotor   12    V.    ,... New: 

D-402   Recelrer  Dynamoior   12    V.    .****..,** New: 

CABLE — ^lit^celirer   10   Tower  Supply    .,,*... New : 

CABIlK — TrftntniUter    to    Power    Supply    .„,,,.. New: 

Connector  Flugi    for   Iteuiote   Coptrol    Bf»%    ...New: 

A    G    POWEK    Bt'PPLY— 115   V.    CO   pfcle    *Not   Ooreranieiit 
Suniimh    Hec«i»er:   S20. 00— Transmitter:   $35.00. 

Bhoclr  Mounting  for  Receiver  or  Trans riillt«r Uied:      2.95 

Kolie  Umiter  ConTocslon   Kit — W/SHC  lubei    ,.       2.D0 

Parti  arguable  for  Rec.  and  Trans.  Arlrfse  ui  of  your  needt! 


@.9S 
9.05 
14.95 
6.95 
4.95 
2J5 
2.?5 
1.50 


Prtcei     F  OJJ.     Llmftp     0—25%     Bepoalt     on     COD*»— Bin 

CATALOO-Send  25c    (stumps  or  coins)    &  rettlve  SUc 

CIIKDIT   on  your  order. 


FAIR   RADIO   SALES 

1016  E.  EUREKA  •  Box  1105  •  LIMA,  OHIO  •  45802 


INDEX   TO    ADVERTISERS 


Alitronics-Hownrd,    93 
Ameco    Etitjipment,    94 
American    Crystal,    127 
Arrtrad    Electronies,    122 
Apollo    Engraving,    123 
Arctyrus    Electronics,    J  22 
AriTcld's    Enomving,    121 
ATV    Bes^artti,    116 

Babeock   Co.,    L.    E.,   47 
Barber   Travel    Servj»,   96 
B    C    El^troniM,    123 
Brail    Mfg.,    Fred,    33 
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127 


125 


Ctishcmft, 
DabI    Co.,    Poter 
Dame$    Co.*    Ted. 
DPZ.    Inc.,    IF| 
DX'er    Magnzine 
DynaliiJi    Compnny,    97 
Editors    A     Enginiiera,    38 
Electro ni«    Center.    102 
Etectrorvk    Components.    127 
Epsiloo    RccDrd^t    122 
Estes    Engineerlrtg,     103 
Evans    Radio,    1 1 F 
Eyansvilte  Amateur 

Radio   Supply,    124 
Eye- Bank    Network,    125 
Fair   R<)dto  Sales,    128 
Fi^ck   Radio.    124 
Siteway    Tower    Co.,    06 
Goodbeart    Co.,    B,    £„    121 
Gordon   Co..    Htrbert  W.,    f04 
Gotbam.    fl6 
Qrantbam    School,    97 
*'Haffl"    Buerger,   55 
Hayrien.    E.    C.,    124 
H    e   J    Electronics,    109 
Henry   Radio,    101 
Hotel   Del  CaprL    100 
Hotel    Roger    Williamsp    112 
Hy-Gaifu    87 
International    Crystal,    3 
James  Research,   03 


J    A   H    Crystftls,    125 
Labgear,    Ltd«*    103 
Lewispaul    Electronics,     127 
Litierty    Electronics.    12$ 

Mac0    Products,    123 
Mann*    R,    E.,    123 
Mendel&on    Electron  les,     122 
Meshna,    117 
Midway  Antenna.    MS 
Military    Electronics,    124 
Mission    Ham    Eleetronics,    39 
Mosley  Electron  id.  Cover  II 
National    Radio 

Co.,    Back  cover 
New-Tronics   Cor*).,   64 

Omega,    92 

P.^,lc^mar    Engineers,     1 12 

Parks    Electronics,    06 

Pickering   Radio  Co*.   90 

Poly-Paks,    126 

Quemen*t,   58,    107 

Radio  Amateur  Callbook,   54 

Radio   Shacti.    Inc    II 

Ritco  Eleclronks,    123 

Robn   Mfg.  Co.,  4 

RSGB    Technical    Tollies,    82 

Sakb   Co,,    Herbert,    1 10 

Scott    Radio,    110 

Sky  lane    Products,    115 

Solid    State   Sat«8,    125 

Sound-TV    Systems,    124 

Southwest  Semiconductors,  S2 

Stellar    Industries.    ^9 

Stinnette,    Nat.    iOB 

Swan    Electrontes,    IS 

T.A.B.,    127 

TelcpIeK    Company,    121 

Telr^x    Comm,    Eng« 

Labs,    29,    51 
Transtab,    100 
Trigger    Electroniei,    119 
Tristan    Tower,    97 
Unity    Electronics,    M5 
Vanguard    Labs.,    lOti,    tl9 
VHF'er  Magazine,    tl5 
Waters  Mfg,  Co.,  5 
World    Radio   Uhs.,   Cover   III 
*'7r\   07,  94,   115 


128 


73  MAGAZINE 


"Duo-Bander  84 

80-40  Meter 
SSB  Transceiver 

Ham  Net   *  1 

WRL  CHARG'A'PLAN  $8  Monthly 


A  Complete  80-40  Meter 
MOBILE  PACKAGE! 


iH    O    O 


o  o  o    o 


Includes  1  ea,:  Duo-Bander  84^ 
DC384  Power  Supply,  one  Band- 
spanner  Antenna,  BDYF  Mount, 
350C  mic,  Mic.  Plug,  PL  259  Plug, 
UG176/U  Reducer  and  25'  RG58/U 
coax  Cable.  All  supply  cables  are 
included « 

ORDER:    Z2A-103  parlcage   (SIS 
monthly  )..Regiilariv  S299  95WITH 
BONUS  COL  FON...$279.95, 
($14  monthly) 

A  Complete  80-40  Meter 
riXED  STATION  PACKAGE! 

Includes  1  ea*:  Du<>- Bander  84,  AC48  250 
watt  supply,  80/40  DuoDoublet  Antenna 
kit  3S0C  mic,  Mic.  Plug,  PL259  Plug,  VG- 
176/U  Reducer  and  100  ft.  RG58/U  coax 
cable. 

ORDER:  ZZA-104  Package  {SIl  month- 
ly).»Regularly  S225.00  V\1TH  BONUS 
COUPON »4205.CM}  i$10  monthly) 

ORDER:  ZZA-105  Package  (lame  as 
above  with  300  watt  AC  supply). ..Regu- 
larly $255.00  WITH  BONUS  COUPON 
1235.00  ($12  monthly) 


Look  at  these 

DUO-BANDER  84 

FEATURES! 

•  300  watts  PEP-SSB  •  Rugged-- 
Reliable  Printed  Circuitry  •  2k- 
Hz  Dial  Calibration  •  Dual- 
Speed  Vernier  VFO  tuning*  E-Z 
One-Knob  Tune-Up  —  "Just 
Peak  Output"  •  Built-in  Speaker 

•  Mobile  Bracket  supplied  • 
Combination    **S"   and  Output 

""'"  •  '='^""  '■"'""  ""'"■  i 


Use  fhfs  Handy,  Ovick 
Mali  Order  Form  — 


NOW 


GO  MOBILE 


300  WATTS 


AT  AN  AMAZING  SAVINGSl 


w<-- 


fi)| 


r- 


SAVE  _ 

^^Hrms  BONUS. co"p^, 


Only  on.  e_„_^. 


"P»»  iiiv«iw  aft.:*  "•■*'  *»•  "-•*  Tht. 


fvddi 


'iM'l; 


A  GREAT  RIG... 

AT  AN  AMAZING  PRICE! 

Designed  for  the  Amateur  whose  interest  is  80 
and  40  meter  SSB,  Here's  Power  to  make  good  con- 
tacts<.-a  Selective  Receiver**, StabiIit>\„Compactness 
(only  Sxlli^xlO"),  A  GREAT  value  at  die  regular  price 
...NOW  SAVE  $20.00  on  a  package  with  the  BONUS 
COUPON.  Purchase  yours  NOW  with  our  easy^  month- 
ly terms,  too! 


WORLD  RADIO  LABORATORIES,  Inc. 

3415  Wait  Brood  way     Council  Bluffs,  Iowa  51501 


(73  X-19) 


Please  ship  me  the  following: 

n  Duo-Bander  MOBILE  Package  ZZA-103  @  $299.95 
D  DuoBander  Fixed  Package  ZZA-104  @  $225*00 
n  Duo-Bander  Fixed  Package  ZZA-105  @  $255.00 
n  Your  FREE  1967  HAM  Catalog 

n  I  am  enclosing  one  BONUS  COUPON  as  I  have  no  trades* 
Deduct  $20,00  from  the  regular  package  price  above. 

tl  My  check  or  Money  Order  for  $ is  attached, 

D  Charge  it  to  my  WRL  charge  Acct  # 


Nanie^ 


Address 


City. 


State. 


Zip. 


mmf 


I 

Joi  n  t  he  Natbnal 

200  club 


Own  the  most  versatile  5-bander  on  the  market 
...priced  even  iower  than  a  kit  rig! 

NationaFs  new  200  is  fast  becoming  the  most  popular  5-bander  on  the  market . ,  .  and  it's 
no  wonder!  Here's  an  ideal  rig  for  mobile,  portable,  or  home  operation  . . .  the  fastest  way 
to  move  up  from  single  band  or  triband.  The  price?  ,  .  .  an  amazingly  low  $3591  Perfor- 
mance? .  .  .  here's  what  Jim  Fisk  WIDTY  said  in  a  recent  issue  of  a  noted  amateur  radio 
publication:  *'When  National  came  out  with  their  new  model  200  transceiver  a  few 
months  ago  at  a  lower  cost  than  any  other  (ive  band  transceiver  on  the  market,  I  just 
couldn^t  believe  that  It  would  perform  as  well  as  the  more  expensive  models.  But  —after 
using  it  for  several  weeks  in  chasing  DX*  I  find  that  they  have  done  a  superb  job  and  it 
performs  right  along  with  the  best  of  them.  The  sensitivity  is  fine,  the  selectivity  af- 
forded by  the  steep-sided  crystal  filter  is  excellent,  and  the  audio  reports,  if  I  am  to 
believe  the  fellows  on  the  other  end,  have  all  been  good.  Reports  of,  tremendous  audio 
quality,'  *really  sounds  good,*  and  'very  clean  and  crisp^'  have  been  normal  reports  during 
the  time  I  have  had  the  200  on  the  air." 

Feature  this  for  S^i5i)l  ■  Complete  coverage  of  the  80  through  10  meter  bands.  ■  200 
Watt  PEP  input  on  SSB,  plus  CW  and  AM*  ■  Separate  product  and  AM  detection  plus 
fast-attack  slow-release  AGC,  ■  Crystal-controlled  front  end  and  single  VFO  for  high 
stability,  and  identical  calibration  and  tuning  rate  on  all  bands.  ■  Crystal  lattice  filter 
for  high  sideband  suppression  on  transmit,  and  rejection  of  adjacent  QRM  on  receive  ,  , 
plus  solid-state  balanced  modulator  for  *'set-and-forget"  carrier 
suppression.  ■  Operation  from  new  low-cost  AC-200  supply  or 
from  NCX-A  or  mobile  power  supplies.  ■  ALC  ■  45/1  planetary/ 
split  gear  tuning  drive.  ■  Automatic  carrier  insertion  in  AM  and 
CW  modes,  ■  Panel  meter  automatically  switched  to  S-units  on 
receive.  ■Universal  mobile  mount  included. 

National  Radio  Company 

37  Washington  Street,  Melrose,  Massachusetts  02176 


ONLY 


?35a* 


with  National's  full 
One-Year  Guarantee 


